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precision-built “* Douglas ” and “‘ Macadie ” Coil 
Winders, noteworthy for their superiority of 
design and unexcelled standard of efficiency. 
They have been described by an overseas buyer 
as “the most rugged, most versatile Coil 


Winders in the World.” 
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MULTI-WINDER 


Models are available for the production of 
windings for every industrial requirement at 
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Depreciation of Plant and Machine Tools 


by Sir STANLEY RAWSON, 
Vice-Chairman, John Brown and Co. Ltd., 
lately Director-General of Machine Tools, Ministry of Supply 


IKE so many words applied to technical uses, the term depreciation has 
become a term of art both to the accountant and the engineer; and in each 
field has become a term of controversy, the usual fate of a term of quality 
applied to quantity. Accountant and engineer are at one in thinking of deprecia- 
tion as descriptive of the attrition or destruction of fixed or quasi-fixed assets used 
in the several processes of production. It is not the same as the wasting of a wasting 
asset—say a mineral property by reason of its being worked. In the case of minerals, 
broadly speaking, the value of the property as a whole is less, but the product from 
the property varies only with market conditions. Each piece of mineral is the same 
value as any other. In the case of machinery and plant, the lessening of value lies 
in the increasing inability of the machinery or plant to produce as good a product 
as it did before. To the accountant, capital goods present a problem in amortisa- 
tion—the recovery of the results of previous “ abstinence ” expended upon them. 
The engineer recognises the need and propriety of amortisation, but seeks to 
measure the extent of lessened value differently from the process of a sinking fund. 
Depreciation as an industrial concept was given substance by the Parliamentary 
draughtsmen who, in framing the clauses relating to industrial profits of the Income 
Tax Act 1842, tried to arrive at a satisfactory definition of what constituted profit. 
They did not attempt an abstract or philosophic definition. They declared profit 
to be what was left of the gross difference between income and expenditure after 
a number of deductions had been made. Among the deductions was “an allow- 
ance’, which the Commissioners authorised to deal with the assessment “ may 
consider reasonable as representing the diminished value by reason of wear and 
tear of the machinery and plant used for the purposes of the trade or business and 
belonging to the person by whom it is carried on’. Fundamentally, this still remains 
the view of the Inland Revenue. Depreciation is the extent of the fall in the value 
of machinery or plant by reason of use in a business by the proprietor of that 
business. No yard-stick of measurement was stated. The means of measurement 
was left to the reasonable judgment of Commissioners. These for long held the 
view that where extensive repair or recondiitioning of plant was carried out. 
renewals” replaced any depreciation. Gradually, however, by experience a large 
body of vital statistics of how long plant and machinery of various kinds last was 
gathered together in the shape of the long list of “ permitted allowances ” which 
fills many pages of the standard workh on Income Tax. At the same time, however, 
industrial value was equated to the quantum of capital expenditure. When the 
sum of the “allowances” is equal to the original cost, depreciation as such 
ceases; and if the sum of the accumulated allowances exceeds the original cost. 
the excess is an index of the degree of error in computing the several stages in 
the diminution of value, which the allowances are supposed to represent. 


Change in Purchasing Power 


Such a conception is, of course, admirable provided that the measurement gauges 
remain reasonably stable. In this simple conception monetary value is regarded as 
relatively static. Today this is quite different. Apart from the explosive behaviour 
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of many national currencies, the purchasing power of money has changed vastly 
and irregularly throughout the world. Things have become more valuable than 
money. We tend to look upon depreciation, not as measuring the wear upon plant 
and machinery, and wear and tear allowances as measuring the recovery of what 
has been spent, but as provision for what may or will have to be spent in the future. 
It is, of course, extremely difficult to see how any Chancellor of the Exchequer or 
any body of Commissioners could indulge in speculative guesses as to the prospective 
value of money over an enormous number of points of time in the future; and no 
Government could face the mass of inequities such a policy would cause. The 
contention is in fact an illogical reason for claiming, under the guise of depreciation 
allowance, a lightening of the burden of taxation; but underlying the suggestion is 
the feeling of uneasiness that the State is spending as revenue what common 
prudence requires to be reserved for the future. 


Machines As Members of A Community 


The great change in the value of money has however brought the problem of 
depreciation into high relief. This change coincides with a vast increase in the 
number, type and complexity, in scale and in detail, of modern instruments of 
production. What I have referred to above as the vital statistics of industry will, 
today, just not do. They have less and less relation to the present position; even 
less than has the simple idea that any given piece of machinery wears out along 
a simple rateable scale; and the gap between the monetary or “ amortisation ” value 
of a machine and its engineering value grows wider and wider. Engineering 
depreciation is the fall in the value of a machine in relation to the function it has 
to perform; this conception is wider than, but must necessarily include, obsolescence. 
We have to know the useful life of any machine; and “useful” is, of course, a 
relative term. Machines are very like human beings; not individual human beings, 
but the human groups whose fate and whose behaviour are measurable statistically. 
There are machines with short and brilliant careers; machines which plod along 
undistinguished furrows. They suffer from functional diseases; from accidents. 
This applies whether the machine is a production machine set up for longer or 
shorter runs on self-identical components, or whether it is a jobbing machine on 
intermittent production or maintenance work. 

Many machines are, today, members of a community, probably as, say, in a 
motor car, or aero-engine factory, a community of highly diversified members or 
classes of members. The life of such a community is the life of the weaker members; 
and diminution of value. may well depend not on the intrinsic worth of a machine, 
but on the group within which it is set. 


Longevity in Machines 


There are, of course, to be found in the machine world examples of remarkable 
longevity. These are mostly confined to machines originally designed to handle 
pieces or products of great weight and large dimensions, either in themselves or 
with their accompanying tackle. Examples of such machines are large diameter 
boring mills, long-bed and heavy-face plate lathes, and more recently, horizontal 
borers with large diameter spindles and big face millers. These machines were. 
and are, extremely costly and expected to last a long time. It was also in the 
minds of their designers that they might well have to handle larger and heavier 
pieces at quite late stages in their careers. It is probable that in the strict sense 
these machines never had any real economical justification. It is, however, quite 
impracticable without them to handle and machine the large castings and forgings 
needed for the main components of modern plants. The housing of a modern 
rolling mill, the cylinders and platens of extrusion and forging presses, the heavy 
hollow forgings needed for high-pressure and high temperature work, the large 
runners for hydraulic turbines, all need machines of this type. The output 
of these machines limits both the amount of, and the time within which, heavy 
operating plant can be available; and the machines themselves are limited to the 
castings and forgings which the steel works of the country can produce. The work 
on such machines is usually intermittent; and for reasons of manning it is difficult 
to work more than single shift. Setting times are long, and dimensional checking 
of the work limits seriously effective time. By reason of the large pieces involved 
in their operation, these large machines need careful periodic overhaul. Their life 
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expectation is at least thirty years, and quite a number exist—and are producing 
good work—which have reached their half century. In terms of cutting hours of 
life, even thirty years is short—probably not more than 30/40,000 hours at best. The 
probabilities are that these machines were. from the outset enormously overdesigned. 
Depreciation must vary with the weight of the work and the material of the work. 
But even when cutting high tensile material, it is probable that the dead weight 
to be handled is the root cause of depreciation; and, from a practical standpoint, 
depreciation in the sense of amortisation could be related to the work piece weight 
along a logarithmic curve. 

When we come to medium machines, we come into a region where the two 
great causes of machine mortality, fatigue and corrosion, find their largest field. 
The introduction some twenty-five years ago of the hard metal carbides as cutting 
tools involved a drastic overhaul of the linkages between the machine drive and 
the cutting tool. The elimination of chatter removed some of the fatigue risks, 
but introduced others by inducing vibration and by the loss of the safety link in 
the stalling of a belt drive. To reduce inertia forces machines were more lightly 
built and advantage was taken of the greater and more uniform strength of alloy 
steels. The improvements in the materials of machine construction were however 
accompanied by changes in the. materials to be cut. Cast irons, today, even though 
of higher tensile, are less risky to a machine than the “hard spots” which not 
many years since could play havoc with the best of tools. On the other hand 
artefacts, such as bakelite, compressed fibres and polymers, bring in their train 
new chemical problems as well as mechanical. Depreciation in this class would 
appear inherently to depend upon what metal or material is cut and upon the 
degree of shock or vibration involved in reasonable cutting speeds. Rate-fixing is 
not an exact science, but in machine hour rating it is perhaps not too much to 
ask for differential depreciation on materials and energy of cutting. 

The lighter class of machines generally consists of high speed machines, in many 
cases adapted for automatic cycles of operation or carefully jigged and: tooled to 
avoid any but the smallest interruption in production. The life of these machines 
is accuracy. They must work within specified limits and the problem of their 
depreciation is the rate at which, and the time within which, they lose that degree 
of accuracy. Errors of the machine can sometimes be compensated by special 
jigging; but many repetition set-ups now make use of automatic gauges to indicate 
and register the inaccuracy and irregularity of the machine. 


The Problem of Reconditioning ' 


Depreciation of any machine is, of course, involved in the problem of recondi- 
tioning. At the present time, by reason of the incidence of taxation, there is far 
too much reconditioning of old machines. The cost of reconditioning is a revenue 
charge; the purchase of new machines is a capital expense. So long as taxation 
takes 60 per cent. to 70 per cent. of industrial profits this state of things will 
continue. Much uneconomic work is carried out on machines either obsolete or 
possessing only a limited life expectation after reconditioning. It is interesting to 
observe in this connexion that surveys of comparative costs of producing identical 
parts in several districts of this country showed the best economy in high wage 
districts, where only the highest class of machine was used. 

Some part of the difficulties of depreciation arises from a practice, which is still 
prevalent among many engineers, of purchasing machines too elaborate in their 
equipment for the work they have to do. During the 1939-1945 War ,large numbers 
of turret lathes were installed. Numbers of these were in store with one or two 
tool positions completely worn, with all the rest unused; and masses of attachments, 
which had never been used, were supplied with machines needed for limited 
purposes. It is, of course, easier and perhaps more economical to take a standard 
complex machine for simple purposes where the re-design and production of a 
simple machine would take too long; but far too many machines are bought which 
never are used to their full capacity. That is not depreciation; it is waste. 

It would perhaps be wrong to close this article without some reference. to the 
lessening of the engineering value of a machine which fails to take. account of the 
changing and reasonable requirements of the operator. There. are still too many 
quite high class machines today which make no provision for a rack or tray on 
which the operator can lay out his tools; a number more multiply speeds and gears 
far beyond any necessity; still more neglect accessibility. All these factors depreciate 
machines far more than any reasonable cause of mortality. 
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FUNDAMENTALS OF GAUGE DESIGN 


by K. J. HUME, B.Se.. M.1.Mech.E., M.1.Prod.E 


Presented to the London Section of The Institutton, 17th December, 1953 





Mr. Hume received his early training at the National Physical Laboratory 
and, at the same time, studied for a science degree at The Polytechnic, 
Regent Street. He later joined the de Havilland Aircraft Company as 
Vetrology Superintendent, remaining with the Company throughout the 
Second World War. For part of that time he was responsible for all ins pec- 
tion on the prototype Goblin gas turbine engines. For a period after the war 
he was engaged on development work with Messrs. Hilger and Watts Ltd 
and in 1951 was appointed Head of the National College of Horology and 
Instrument Technology at the Northampton Polytechnic. 

Mr. Hume has written various books and articles on engineering metrology 
and is a member of several B.S.1. technical committees. He is also a member 
of the Institution's Editorial, Papers and Standards Committee and is a 
founder member and Chairman of the Engineering Metrology Association 


Ty) HE fact that there is today an immense range 

of successfully manufactured articles, from lamp- 
holders to aero-engines. requiring various degrees of 
dimensional inspection, shows that the design of 
gauging and measuring equipment is a well-estab- 
lished science and art. 

Gauges, inspection fixtures and all kinds of measur- 
ing equipment have received their due share of 
attention from production engineers in recent years 
and the problems involved are treated as routine 
matters in the modern production organisation. 

Problems of gauge design and manufacture are 
solved in many ways, but if they are not dealt with in 
a scientific manner with an appreciation of funda- 
mental principles much valuable time, labour and 
efficiency may be lost. 


It is today a generally accepted principle of 


product design that the widest possible tolerances, 
consistent with proper function and other design 
requirements, should be applied. It is recognised 
that time spent in maintaining unnecessarily close 
tolerances is completely wasted and all good designers 
are aware of the economic significance of every line 
and figure on a drawing 

In the design of gauging equipment the same 
principle will be applied although perhaps rather 
more conservatively. In many cases gauge tolerances 
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are necessarily small and designs are produced which 
demand a high precision of manufacture as an in- 
evitable right. It is therefore important that the 
precision necessary in any piece of gauging equip- 
ment should be designed into it as far as possible 
and should not have to be achieved by excessive 
demands on manufacturing accuracy. 

An example of what is meant by this is provided 
by a fixture for checking the division of the three o1 
four arms of the hub of a variable pitch propeller. 
These fixtures were designed before the last war and 
it is possible that several are still in use, which is 
unfortunate for those who have to use them. 

The principle of the fixture is illustrated in 
Fig. la. <A central vertical pillar mounted on a 
cast iron plate supported the propeller hub on its 
axis of rotation, various splined and coned adaptors 
being used. Three (or four) steel straightedges were 
secured to the plate and these represented the 
standard of radial alignment and angular division 
against which the hub was checked. The method of 
operation was to locate the stand of a dial gauge 
against the straightedges while the gauge registered 
on the arms (Fig. 1b). The plate was of solid cast 
iron about two inches thick. 

Let us examine some of the defects of this design 
and see how they could be eliminated. 
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1) Although not necessary for a standard of 
straightness, the plate obviously had to be flat. 
Any variation in flatness which caused the dial 
gauge to tip towards or away from the arm 
being measured would introduce a spurious 
divisional error. Due to the fact that the plate 
was not webbed, such variation was a certainty 
even if the plate had been flat originally. 
The straightedges had to be ground straight, 
located and dowelled on the plate without dis- 
tortion in true position. The maintenance of 
any reasonably stable accuracy proved im- 
possible. 
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‘There are various ways in which the division and 
alignment of the hub could be checked: some were. 
in fact, used in a later design. Fig. lc illustrates 
the principle of a method which would considerably 
improve accuracy. 

If the hub were mounted with its axis horizontal 
an indicator, supported on an independent surface 
plate, could check the radial alignment of the arms. 
If each arm were located in turn against a fixed stop. 
the indicator would show any variations in the 90 
angle between pairs of adjacent arms. 

In this case, since the four angles must total 360°. 
whatever the individual errors, the algebraic sum of 
the errors must be zero. The mean of the four 
indicator readings thus corresponds to a true 90°. 
The method can be extended to any number of 
divisions and is known as the calliper method. It 1s 
capable of the highest accuracy. 


The Principle of Alignment 


As in the case of the fixture just quoted, there are 
many applications of dial gauges and other instru- 
ments where errors in guiding ways will be repro- 
duced in the measurement unless certain principles 
are adhered to. To make this point perfectly clear. 
it is perhaps easier to look at the use of a dial gauge 
in a vertical plane, in checking the parallelism of a 
horizontal bar or surface to a surface plate. Setting 
the gauge with a considerable overhang as in 
Fig. 2a is more likely to introduce errors than the 
setting at (b) where the gauge support is directly 
under the line of measurement. 

One more example. which may not be quite so 
obvious, is provided by the ordinary vernier calliper. 
This is not, of course, an instrument of high pre- 
cision, not only because of its low magnification but 
also because of its principle of design. Reference to 
Fig. 3 shows that, if the beam is not straight, the 
dimension measured is not equal to the movement of 
the slide along the scale. 

It is true that a calliper has to be badly worn for 
this error to become serious but there is another 
machine of high precision where the same conditions 
apply. This machine is the jig borer, in which it is 
inevitable that the scales, lead screws or other method 
of measurement must lie at appreciable and. in fact. 
varying distances from the plane of the work. A tall 
casting could easily be some two feet or more above 
the line of measurement of the table traverse. Over 
a traverse of, say, 10 inches, a straightness error of 
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0.0001 in. on the guiding ways will introduce a 
positional error of about 0.0008 in. for every 10 in. 
of height. This is of course an excessive error for 
such a machine. 

Errors from this cause will be minimised if the line 
of measurement is made to coincide with the line 
of the scale of reference. In any measuring device 
therefore this alignment must be maintained as far 
as possible. As in the case of the jig borer, compro- 
mise is often necessary for practical reasons. The 
ordinary micrometer calliper complies exactly with 
this principle, which enables its accuracy to be main- 
tained over long periods of quite hard use. 


Kinematic Design 


The principle of alignment is probably the most 
important factor in the design of precise measuring 
equipment. Next in importance is the observance of 
kinematic principles in these designs. To some, who 
may know a little of these things, the term “ kine- 
matic design ” suggests a type of spindly instrument, 
assembled in a precarious manner, which falls to 
pieces at the slightest touch. “Such designs” they 
say “may be all right in the laboratory but are 
useless for ordinary engineering work. Give us some- 
thing substantial which cannot be pushed over.” 

These people are both right and wrong. Instru- 
ments of strict kinematic design are sometimes, but 
not always, unsuitable for use in the works. The art 
of the gauge, instrument or machine designer must 
be used in understanding the theory and modifying 
its application to the known conditions of service. 

It will be appropriate, at this stage, to consider the 
principles underlying kinematic design. Any body, 
in free space, has six degrees of freedom, three of 
translation and three of rotation. This bald statement 
is rather obscure and probably discourages many a 
potential student of the subject. Consider an object, 
such as a book, being held in the hand. The book is 
moved to another position by moving the hand, at 
the same time giving it a rotation. The book could 
move from one position to any other by an infinite 
number of different paths, each of which could be 
made up of straight lines or curves. Similarly the 
number of ways in which the book could be rotated 
to move from one attitude to the other is also infinite. 

If three axes in space are chosen, it is possible to 
move a body from one point to any other entirely 
by movements parallel to the three axes (Fig. 4a). 
The axes need not be mutually perpendicular but it 
is usually convenient to choose them to be so. Any 
change in attitude can be accomplished by suitable 
rotation about axes parallel to the three axes 
(Fig. 4b). Fewer than three axes will not cover every 
condition since motion would be restricted to one 
plane or one line. 

There is a basic principle in the kinematic design 
of the relative location of two bodies, such as two 
components of an instrument or machine. The 
number of points of contact and the number of 
degrees of freedom remaining should always add up 
to six. The sum cannot be less than six but, if it is 
greater, some of the points of contact are redundant 
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and thus duplicate the function of others. It is this 
fact which causes stresses and strains in an assembly 
and gives rise to most of the close tolerances in manu- 
facture which appear to be necessary today. A few 
examples will illustrate the principle. 

A sphere resting on a plane has, in theory, only 
one point of contact, provided that it is held in 
contact by gravity or some other closing force. The 
sphere can rotate about any of the three chosen axes 
and can move along two axes lying parallel to the 
plane but cannot move along an axis perpendicular 
to the plane. Thus, there are five degrees of freedom 
left when there is one point of contact. 

A body resting on a plane at three points, a three- 
legged stool for example, can rotate only about an 
axis perpendicular to the plane and can be trans- 
lated in two dimensions parallel to the plane. Thus, 
three points of contact leave three degrees of free- 
dom. If another leg is added to the stool it will rock. 
showing that there is a redundant location, only three 
points being in contact at any time. 

At this point we can consider some examples 
which have a direct bearing on engineering practice. 
A ball located in a conical hole would appear to 
contravene the whole principle by making line con- 
tact with the hole. It will, however, normally make 
contact at only three points. If either the ball or hole 
is not true in form these points may change, again 
producing rock or shake. The hole may be formed in 
such a way that three definite points of contact with 
the ball are provided. This may be done by making 
the hole in the form of a triangular pyramid so that the 
ball makes contact with three planes. Three degrees of 
rotation only are left, thus satisfying the kinematic 
principle. Let those who consider kinematic designs 
to be delicate remember that the standard method 
of supporting the whole weight of large radio masts 
is on a single steel ball only a few inches in diameter. 

Machining on centres involves a slight modifica- 
tion of this example. Here, there are six points of 
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contact, three at each end. Since gravity is not relied 
on as a Closing force, one of the points can be con- 
sidered to provide this force by putting the assembly 
under a slight elastic strain. One degree of freedom, 
rotation about a single axis, remains. If the centres 
in the work were made trihedral and the machine 
centres spherically ended, even greater accuracy 
should be possible, although load carrying capacity 
would be reduced. 

A highly accurate and practical method of locating 
two components in exact relative positions is by the 
hole-slot and plane location or the three slot loca- 
tion, illustrated in Fig. 5. Three balls on the one 
component locate respectively in the trihedral hole 
with three points of contact, in the vee-slot with two 
points of contact, and on the plane with one point 
of contact, making six points in all and leaving no 
degrees of freedom. Accuracy of ball positions, with- 
in quite wide limits, is not important. For this 
reason, such a method of location will accommodate 
differential thermal or other changes of shape with- 
out setting up stresses. The alternative of three vee- 
slots provides two points of contact on each slot. 
Again, no great accuracy of manufacture is necessary. 

Although many further examples of kinematic 
design could be given, there is space here for only 
one more application, that of one degree of freedom, 
in translation along a line. In measuring instruments 
and gauging devices this is undoubtedly the com- 
monest movement, apart perhaps from that of rota- 
tion. How often is it designed in a cumbersome, 
expensive and inaccurate manner? The familiar 
dovetail slide is the curse of both manufacturer and 
user with its multiple surfaces, awkward angles and 
tricky adjustments for wear. In the nature of things, 
wear is never uniform and consequently one has to 
suffer tightness and looseness in different parts of the 
movement. 

The simplest form of kinematic design for a linear 
translation is provided by a carriage supported on 
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two parallel cylindrical rails. Two knife-edge or 
rounded vees, one at each end of the carriage, make 
four points of contact on one rail and a fifth knife 
edge or cylinder near the centre rests on the other 
rail (Fig. 6). There are several variations of this 
type of support, including the familiar vee and ball 
support for a floating carriage. The beauty of the 
method is the ease with which an accurate straight 
line motion can be obtained; in the method 
described, it depends only on the straightness of the 
surface of one bar. There need be no tightness or 
looseness and no adjustment for wear. 

The only effect of slight lack of parallelism be- 
tween the bars or vee grooves is that the carriage will 
wind as it moves along; this may not be important 
in some applications. 


Modified Kinematic Designs 


The important thing for the practical designer to 
know is where kinematic principles can be applied 
in a modified form to suit conditions of load or 
robustness. Even with the strictest designs, theoreti- 
cal point contacts are never actually realised but, 
even if they were, the effects of such a thing as 
indentation of ball locations cannot be ignored. 

Departures from kinematic ideals inevitably in- 
crease the demands on accuracy of workmanship but 
even semi-kinematic designs usually show consider- 
able savings on traditional engineering methods. 
Taking the case of the linear translation as an 
example, we can see that knife edge locations on 
cylinders or balls rolling in vees will not carry much 
load without serious indentation and loss of accuracy. 
The knife edges must therefore give way to plane 
surfaces and immediately, the relative alignments of 
the surfaces have to be controlled. 

Again, with use, the surfaces will begin to wear 
and acquire slight grooves; flats will be worn on the 
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bars or indentations will appear on vee surfaces. 
Quite often, both alignment and wear problems can 
be minimised by lapping the vees with a bar of the 
same diameter as the bars or balls they will rest on. 
The initial alignment accuracy need not then be 
high and the contact area is greatly increased with a 
minimum of trouble and very little loss of accuracy. 

If every designer of gauging equipment and 
machine tools would give this method even passing 
consideration, the accuracy of such equipment would 
often be greatly improved with considerable saving 
in cost. 

The dangers in the design of the end-thrust bear- 
ing for a lead screw have received a certain amount 
of publicity, particularly from the N.P.L. The 
periodic error introduced by errors of squareness in 
a thrust collar can be eliminated by using a ball 
located in a cone centre of the screw and bearing 
on a flat plate. It may justifiably be considered, in 
certain applications, that the thrust is too great for a 
virtual point contact. An alternative to the ball 
thrust is to mount the thrust collar on gimbals in 
which two rings are pivoted on axes which are 
mutually at right angles. This could be made to 
take a higher load but would demand a somewhat 
greater accuracy in manufacture. 

One of the practical disadvantages of some kine- 
matic designs is their relative instability. A typical 
example of this is the method of mounting a 
carriage on three balls, resting in vee grooves in a 
base, in order to provide free linear translation or 
“float”. The upper carriage has a vee and a flat. 
the vee resting on two balls and the flat on one as 
shown in Fig. 7 (a and b). A familiar application is 
the floating carriage type of screw diameter measur- 
ing machine. Since the carriage moves along faster 
than the balls, as in a ball race, it can easily happen 
that. if the distance moved is appreciable, its centre 
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of gravity will move outside the triangle of support 
with consequent instability (Fig. 7c). Furthermore. 
the balls between the two vee grooves will move 
faster than the ball between the vee and flat. In the 
case of the diameter machine the amount of move- 
ment is limited since only a small float is required 
and, in addition, the balls are not single but in 
groups of two or three, a departure from strict 
kinematics but a useful practical design. Where the 
load is too great or accidental indentation is likely. 
ball contacts on a plane surface can often be replaced 
with self-aligning pads, suitably cupped for the bal! 
foot. A spherical seating for the ball brings back 
the dangers of inaccurate positioning; this seating 
should therefore be trihedral or conical if possible. 
A suitable spring closure to keep the ball on its seat 
will usually prevent indentation. 


Rigidity 

When one has to be concerned with fine measure- 
ment, it is soon realised how flexible everything is. 
even the most substantial casting. Gauging and 
measuring equipment has therefore to receive 
particular attention in this respect. both in its design 
and in its use in the works. 

The proper webbing of heavy or extensive units 
is essential and, in designing such equipment, careful 
consideration and calculation must be given to 
weight, loads and deflections. The standard surface 
plate, made by a reputable manufacturer. is an 
excellent example of proper design for rigidity and 
accurate support. 

There is often some doubt as to the proper method 
of supporting a straightedge; this is sometimes con- 
fused with Airy’s method of supporting a_line- 
standard or end bar. Sir George Airy. a former 
Astronomer Royal, supported the Imperial Standard 
Yard on a frame of eight rollers arranged in the 
manner shown in Fig. 8a. The spacing of the rollers 
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n is the number of rollers. It was subsequently 
found that two points of support were sufficient. 
their separation then becoming .577/ (Fig. 8b). 
These points are known as “ Airy” points and when 
thus supported the extremities of the bar are hori- 
zontal. An end standard, when used horizontally. 
should also be supported in this way since its end 
faces will then be parallel. 

Support of a straightedge at its Airy points will 
not, however, provide minimum deflection. The 
correct separation of the supports for this condition 
is 0.554/. bringing the sag of the ends level with the 
sag in the middle (Fig. 8c). Use of this fact in the 
design of certain types of gauging and measuring 
equipment can increase and maintain accuracy and. 
in many cases, permit lighter construction than 
would otherwise be practicable. 

Dial indicators will often be found mounted on 
thin arms or extensions. It is argued that, even if a 
deflection is present, it is constant and will not affect 
the reading. This is far from being true. A definite 
pressure, usually several ounces. is required to operate 
the indicator and, furthermore. the pressure increases 
as the plunger is depressed. If small variations are 
being measured, e.g. less than 0.001 in.. it is quite 
possible for the indicator support to be deflected 
without there being any movement on the dial. The 
tool and gauge designer cannot afford to forget his 
strength of materials theory even though he is not 
building bridges. 


Measuring Contacts 


Most gauging or measuring devices, except those 
which are purely optical, magnetic or capacitive. 
have some form of mechanical contact with the work 
to be measured. The shape and form of such con- 
tacts must be carefully considered in the light of 
function and gauge manufacturing accuracy. 

A device which measures or gauges between 
parallel faces, such as a micrometer or gap gauge. 
must be capable of alignment with the work: and 
its faces must be flat and parallel to an accuracy 
consistent with the accuracy of measurement. A flat 
contact tip should not be used on a comparator or 
dial gauge unless means are available for its adjust- 
ment to parallelism with the work table or opposite 
anvil. Where cylindrical or parallel faced work is 
measured, it is better to provide a spherically ended 
comparator tip. Such a tip is essential if the forms 
of the work and setting standard are different. as in 
the case of cylindrical work measured on a compara- 
tor set with slip gauges. For the measurement of 
very small diameters. such as needle rollers, a larger 
radius than normal on the contact tip is a great help. 
With the usual radius, of say 4 in. or $ in., the maxi- 
mum point is passed very quickly and the exact 
maximum reading can easily be missed. 


Design of Limit Gauges 

Although it is not within the aims of this Paper 
to discuss the details of design or tolerances of limit 
gauges, they form the largest proportion of all the 


gauges in use and must be considered from several 
points of view. The term “limit gauge” covers a 
much wider field than straightforward plug, gap or 
ring gauges for simple dimensions. Simple dimen- 
sions, such as plain cylinders, are not, incidentally. 
so simple as they may appear. 

Limit gauging applies to the gauging of compo- 
nents of any shape, including screw threads, tapers. 
splines, etc.. where the work is not measured but 
merely checked for compliance with certain limiting 
dimensions. Another form of limit gauging is that 
carried out with a comparator or other indicating 
device. The operator is not expected to take a 
reading but merely to observe whether the indica- 
tion falls between two pre-set positions. This method 
has distinct differences from the use of fixed gauges 
and, strictly speaking, is not a fully adequate method 
of limit gauging. 

Taking the example of a cylindrical shaft whose 
diameter is specified on the drawing by a single 
toleranced dimension, there are several features 
which have. or ought, to receive attention. The 
tolerance on simple diameter must include variations 
in roundness and straightness so that the shaft would 
enter, for its whole length, a perfect cylindrical hole 
of diameter equal to the upper limit on the shaft 
diameter. Thus the “Go” gauge must be of such 
form that it will ensure that this condition is satis- 
fied. It should, in fact. be a ring gauge which will 
engage, all at one time, the full length of the shaft. 

The lower limit cannot, however, be checked in 
the same way. All errors of form make the shaft 
effectively larger: the minimum diameter must there- 
fore be checked on single diameters at all. points on 
the shaft. The “ Not Go” gauge must therefore be 
in the form of a calliper which will detect any point 
at which the diameter falls below the lower limit. 

This introduces an important principle of limit 
gauging, known as the “Taylor Principle” after 
William Taylor who first laid it down in 1905. This 
principle requires that a “Go” gauge shall check all 
the dimensions of the component in what we now 
call the “maximum metal” condition, thus includ- 
ing all the errors of form and shape which will have 
the effect of adding metal to the simple measured 
dimensions. * Not Go” gauges must check only one 
dimension at a time for the “minimum metal ” 
condition. It will be apparent from this that several 
* Not Go” gauges will be required for the various 
elements of a complex component such as a screw 
thread or spline. 

This principle has long been recognised in the 
gauging of screw threads where errors of pitch. 
angle and form of thread increase the simple effec- 
tive diameter. as measured with wires. to an amount 
known as the virtual effective diameter. A full form 
“Go” gauge is always used and the “Not Go” 
gauges should check separately major, effective and 
minor diameters. In practice the effective diameter 
gauge is often the only “ Not Go” gauge used. 

Strict adherence to the Taylor principle is not 
always practicable. A shaft is seldom checked with 
a full length “Go” ring gauge but the known 
accuracy of production is assumed to control errors 
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of form within reasonable limits. Even in a simple 
shaft, however, the effects of lobing can cause un- 
suspected trouble when a straightforward “Go” 
calliper gauge is used. Full form checking of screw 
threads, splines and other components, where 
perhaps several operations are involved, is always 
advisable. 


Limitations of Limit Gauging 


There has been a marked tendency, in recent years, 
for fine tolerances to be applied to increasingly large 
dimensions. The advent of the jet aero-engine in 
particular has been responsible for many such 
demands on production and inspection facilities. 
The use of plain limit gauges for fine tolerances on 
large sizes is definitely uneconomic and_unsatis- 
factory. 

Some years ago the Author was responsible for 
introducing, more by persuasion than force, a system 
whereby minimum gauge tolerances were specified 
for various sizes of plug, ring and gap gauges. This 
principle was adopted by the B.S.I. in the recent 
edition of the specification for plain limit gauges, 
B.S.969-1953. A table is provided giving related 
sizes and minimum tolerances for limit gauges. The 
table recommends, for example, that a gauge toler- 
ance of 0.00006 in. (0.0015 mm.) should be the 
minimum specified for a plug gauge between 0.5 
and 1.0 in. (13 and 25 mm.) diameter and a tolerance 
of 0.0004 in. (0.010 mm.) should be the minimum 
for a ring or gap gauge between 5 and 7 in. (125 
and 175 mm.) in size. 

The figures given in the table are recommenda- 
tions only and it is realised that there will be certain 
applications where they cannot be followed. The 
difficulties of manufacture, checking and use of 
large-size-fine-limit gauges are considered to be such 
that, where the work tolerance would demand their 
use, direct measurement methods should be used on 
the inspection and manufacture of the components. 

Such direct measurement involves the risks in- 
herent in avoiding the Taylor principle but is a 
necessary compromise. Provided that all concerned 
are aware of the risks and take appropriate steps in 
production and inspection to minimise the effects of 
accumulation of errors, comparator methods of 
gauging large dimensions can be quite satisfactory. 


Comparator Gauges 

Comparator gauges for large dimensions present 
several design problems. The gauge must be rigid, 
easily handled and must indicate accurately anv 
variations of the measured dimension from the 
setting standard used. The form of its measuring 
contacts must be correct and the transfer mechanism 
from the contact to the indicator must operate freely 
and accurately. Because of their size, gauges of this 
tvpe often have to be supported on the component 
itself, on and end face or flange for example. 

There are three general methods of constructing 
the body of such a gauge, light alloy casting, fabri- 
cated structure in plate or tube and single tube 
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construction. A casting or fabricated structure can 
be designed to be rigid and relatively light if an 
estimate of bending moments is made. A steel tube 
can be quite thin-walled and yet quite rigid if its 
diameter is proportioned to its length; it is often the 
simplest, cheapest and best solution. Whatever con- 
struction is used, it should be provided with insulated 
handles suitably placed for convenient operation and 
balance. 

The transfer of movement from the measuring 
contact to the indicator must be positive, of uniform 
magnification (often only 1/1) over the working 
range and free from appreciable friction. A direct 
plunger is simple but is liable to stick through dirt, 
oil or damage. A good method of supporting a 
transfer link required to move in one line, or 
approximately so over a short distance, is shown in 
Fig. 9. The measuring contact and the indicator 
thrust contact need not be in the same line if only 
small variations are to be measured. 

A pivoted lever appears simple but can provide 
many pitfalls. The practice of pivoting such a lever 
on-a dowel pin is not recommended; it is better to 
provide conical bearing which can be adjusted for 
tightness. All such bearings should be of hardened 
and lapped steel. The crossed-strip hinge, shown in 
Fig. 10, is easily made and is quite rigid. It will 
provide “ millionth” accuracy of repetition where 
required if the deflections are kept small. It cannot 
be relied on however to provide an accurate and 
consistent axis of rotation over more than a few 
degrees. 

If supporting locations are provided on the com- 
parator they should be designed so that the measur- 
ing contacts can measure a true diameter, if a 
diameter is to be gauged or the geometrically correct 
dimension in other cases. Location of the setting 
standard should be made at the same points on the 
gauge or on other suitable locations which are 
accurately positioned. In particular, the alignment 
of vees intended to locate an end bar must be 
accurate. Certain of these locating points may well 
be made adjustable, provided they can be securely 
locked and sealed in position. 

A word of warning about three-point comparator 
gauges for internal diameters will be appropriate. It 
is very tempting to design a gauge with three contact 
points spaced 120° apart, two being fixed and one 
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Fig. 11 
(Courtesy of Sigma Instrument Co. Ltd.) 


being the indicator. If the bore to be measured 
happens to be oval this gauge will not detect it but 
will show only a small proportion of the ovality. It is 
also true that a two-point gauge measuring across a 
diameter will not detect three, five or other odd- 
numbered lobing of the diameter but it is usually the 
safer type of gauge to use. These risks of uncertainty 
in measurement are the price we pay for abandoning 
the Taylor principle. 


Design of Measuring Instruments 


Although this Paper is primarily concerned with 
the design of single-purpose gauges, a great deal can 
be learnt from the study of modern measuring instru- 
ments. There has been a marked tendency in recent 
years to use standard measuring equipment for 
production inspection, either in its own right or in- 
corporated in specially designed gauges or fixtures. 
Many of the best-designed instruments incorporate 
kinematic and semi-kinematic details but are, at the 
same time, extremely robust. 

On one well known comparator the vertical 
measuring plunger has, until recently, been located 
on ball tracks. Vertical movement of the plunger 
was converted to arcuate movement of a pointer over 
a scale by the twisting effect of two transverse strips, 
one being attached to the plunger and the other to 
the body of the instrument. This instrument has 
recently been redesigned on slightly different lines as 
shown in Fig. 11; no departures from the sound 
principles which influenced the earlier design have, 
however, been made. 

The plunger is now mounted on flat slotted springs, 
top and bottom, details of which are shown in the 
upper inset. This form of construction has un- 
doubtedly helped production of the instrument and, 
at the same time, has reduced frictional hysteresis in 
operation. The vertical movement is applied to a 





sapphire contact on a pivoted lever by a knife edge 
attached to the plunger. The pivot of the lever is a 
crossed-strip hinge, already described, and it can be 
seen in the lower inset how the radius at which the 
knife edge acts can be finely adjusted to set the 
magnification. The final stage of magnification is 
obtained by the long arm of the lever which rotates 
the pointer spindle by a flexible strip wrapped round 
it. The point to note in this design is the complete 
absence of any precisely fitting or sliding parts. The 
components can be manufactured in quantity to 
reasonable tolerances, the precision of the instrument 
being inherent in the design. The ultimate accuracy 
is obtained by simple adjustment and not by precise 
manufacture of the component parts. 

Fig. 12 shows the principle of operation of the 
indicating system of a pneumatic gauge manufac- 
tured by the same company. The method of 
obtaining magnification by the wrapped strips and 
the use, once again, of the crossed-strip hinge are 
apparent from the diagram. . 

Admittedly, these examples lie in the field of 
instrument, rather than gauge, design but apprecia- 
tion of their simplicity, accuracy, robustness and ease 
of manufacture should make every gauge designer 
blush if he has ever specified a detail such as a 
lapped bar in a close-fitting hole for the transfer of 
a small linear movement. He should also plead 
guilty to waste of toolmaking skill and inefficiency in 
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design for every dowel type pivot, dovetail slide, ot 
other unnecessarily precise construction he has 
demanded where a_ near-kinematic design would 
have served the purpose 


Conclusion 


A subject such as this cannot be adequately 
covered in a single paper or even in a complete 
volume. The design of efficient and accurate 
gauging equipment is a matter of combining practical 


experience with sound theoretical principles. The 
use of either one to the exclusion of the other is 
doomed to failure. 

A short bibliography relating to the subject is 
given below. Of the books mentioned there is one 
which should be read by every designer of gauges. 
instruments and machines. It is Professor Pollard’s 
‘Kinematical Design of Couplings”, a small book 
packed with scientific common sense which cannot 
fail to throw new light on the problems of design 
ot gauging equipment 
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DISCUSSION 


Mr. W. R. Crook, who opened the discussion, said that 
gauging designed to check the finished product was not 
necessarily helpful to the machinist. The point Mr. Hume 
had raised with regard to more flexible means of measure- 
ment for the production departments was one which should 
prove particularly fruitful during the discussion 

In this connection, Mr. Crook would like to offer a 
couple of practical suggestions. In the case of grinding close 
limit holes of small diameter, the plug gauge of conven- 
tional form was not very helpful to the operator in obtaining 
his ultimate size, as he worked on a trial and error basis. 

This could be illustrated by drawing a plug gauge of 
generous proportions. It was customary in some works to 
grind a small lead on the front to give the operator a guide 
as to when he was getting near his size. But unless he 
happened to hit right on that size it did not help very 
much. He could not deduce what his next move should be. 
Similarly, it suffered from another serious defect, particu- 
larly in grinding work where a little abrasive might get 
caught in the lead and score a hole—-and possibly the 
gauge. The scope could probably be enlarged by dealing 
with this in another way and thus eliminating the difficul- 
ties. It was known that 17 minutes of angle produced a 
geometrical change of 0.005in. per inch. One could, on 
the “Not go” gauge, grind an included angle of 17 
minutes. There was, say, 0.0005 in. tolerance on } in. hole. 
Halfway up was the tolerance, and the operator knew the 
target at which he was aiming was not something his 
gauge had to enter. He gauged on the taper in the front 
and, at the point of entry, he could immediately determine 
how much to move the slide in order to find the mean. 
This should be the target because of the great advantages 
in regard to gauge life. 


> 
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In trying to help the operator to achieve his size, one 
occasionally came up against a few problems of another 
nature. Mr. Crook would like to draw attention to one 
such case because it would be a matter for future develop- 
ments in machine design. It was brought to his attention 
some time ago that some male and female spigot registers 
had to be produced on the vertical boring mill. They were 
well in excess of 20 feet in diameter. The draughtsman, in 
his generosity, gave a tolerance of 0.01in. To make it 
more difficult, he designed the part with an obstruction 
in the centre so that one could not get a bar gauge across 
it. The problem was easily solved in the end. The 
diameter of the vertical boring mill table had _ been 
measured in relation to the two pillars and a pad was 
fitted to one of the columns. The distance between the 
centre of the table and the measuring pad was then 
measured, and instead of 20 feet, there was only 9 inches 
to measure. The object was achieved with the height 
gauge. 

The feature of adding measuring pads to machines was 
started some years ago but it seemed to have been 
neglected more recently. Some old lathes and some 
milling machines had them. Today even the most modern 
machines had magnetic indicator stands but nowhere on 
the machine to put them unless one added them oneself. 

From the producer's point of view fixed limit gauges had 
restricted application. It was better to be able to measure 
the work immediately prior to the final cut, and the very 
simple instances he had quoted were intended as a guide 
to what could be done in this direction. If it were possible 
to provide some facilities to increase the operator's confi- 
dence in his ability and his work, one might eventually 
remedy one of the common causes of excessive gauge weat 
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brought about by the present understandable practice of 
keeping strictly on the safe side of the tolerance. 


Mr. F. H. Rolt, in a written communication read by 
Mr. L. W. Nickols, said that a few weeks ago he was a 
member of a delegation from the B.S.I. Committee on 
Gauging Principles and Practice which attended an inter- 
national conference on Limits and Fits. The Conference 
discussed, amongst other subjects, the question of gauge 
designs. The object of the discussion was to formulate a 
series of recommendations for the designs of various types 
of gauges best suited for controlling work pieces between 
prescribed limits, such as those set out in the I.S.O. system 
of Limits and Fits. The discussion was confined to gauges 
for plain shafts and holes, but even over that limited field 
many points were covered of which little mention was made 
in the Paper. The “ Taylor principle” figured largely in 
the early talk at the conference and a considerable amount 
of time was taken up in discussing the compromises which 
had to be adopted when that principle was applied in 
practice. For example, a tentative table was formulated 
setting out the various types of “Go” and “ Not Go 
gauges recommended for holes, as one proceeded from small 
to larger sizes. With the increase in size of the hole, this 
table provided for the form of the “Go” gauge to change 
from a cylindrical plug first to a spherical plug and then 
to spherically-ended plates and cylindrically-ended plates 
until for the larger sizes the gauge became a spherically- 
ended rod. At what diameter of hole the form of the gauge 
should change was a matter of considerable discussion: it 
depended largely upon the weight of the gauge, how it 
could be handled and the cost of manufacture. It was fully 
realised, of course, that for the larger sizes as soon as one 
departed from a full form cylinder for such “ Go” gauges, 
one transgressed the Taylor principle and ran the risk of 
false results due to errors in form, such as lack of round- 
ness and parallelism of the holes tested. This risk became 
accentuated, of course, when one was dealing with relatively 
thin-walled holes. 

This question of the various designs of gauges for holes 
ranging from small to large sizes was one which Mr. Hume 
might well have dealt with in his Paper, having in mind 
the present recommendations on that point in B.S.969. 

Another point which Mr. Hume might have mentioned 

his Paper was the common case of gauging tapers such 
as those of Morse taper shanks and sockets. The desirable 
use of short taper gauges for the “Not Go” tests near the 
ends of such tapers as a check on their angles might have 
been emphasised. 

It was points such as these, actually dealing with gauge 
designs, which might have been mentioned rather than the 
principles of alignment and kinematic design and other 
matters which, in his opinion, were much more relevant to 
the design of measuring instruments than gauges. 

Speaking of kinematic design, Mr. Hume rightly men- 
tioned that, like the Taylor principle, the principles of 
kinematic design often had to be subjected to some drastic 
adaptations in practice, such as, for example, when design- 
ing slides for carrying heavy loads, where point contacts 
had of necessity to be replaced by sliding surfaces of 
appropriate area. 

To return to the actual heading of the Paper, he was 
disappointed to find that Mr. Hume had very little to say 
about the more complicated types of gauges, such as 
receiver and position gauges. Such gauges were notoriously 
difficult to manufacture accurately, and if designed in what 
might be termed a solid form, they suffered from the dis- 
advantage that if the work piece failed to assemble with 
the gauge it was generally difficult to say just where the 
work was in error. Wherever possible, it was better to 
design such gauges with loose “Go” and “Not Go” 
feeler pieces for inserting between reference faces on the 
body of the gauge and the work piece after the latter had 
been inserted in the gauge. Alternatively, the gauge could 
take the form of a jig fitted with dial-gauges for contacting 
the work at the various points to be gauged as regards 
their relative positions. Such position gauges with feeler 
pieces, or dial-gauges, used in conjunction with setting 
masters, were much more satisfactory in use, as they en- 
abled an inspector to identify particular errors in the work 


piece, and if necessary the requisite adjustments could be 
made to the manufacturing jigs. Incidentally, the setting 
masters for such gauges, which were often rather compli- 
cated to make, did not have to be made exactly to specified 
sizes: so long as their errors were known from detailed 
measurements, these errors could be compensated for quite 
simply by adjusting the sizes of the feeler pieces or the 
zero setting of the various dial-gauges. 


Mr. Nickols said that Mr. Hume in his Paper had 
stressed the advantages of applying the principles of kine- 
matic design to the design of measuring apparatus, and he 
was sure no one would quarrel with him on that matter. 
At the risk of appearing heretical in these matters, he 
would like to draw attention to a development during the 
past few years in which, in certain applications, radical 
departures from kinematic principles had been made with 
complete success. He must hasten to emphasise that these 
departures were not of general application, but were of 
great interest in that they showed a _ completely new 
approach to the problem of instrument design. 

He was referring, he said, to the principle of design 
which had been termed the “ principle of over-constraint 
and elastic averaging”. The principle was perhaps most 
easily explained by considering as an example of non- 
hincumeaie design a horse-drawn flat-bottomed sledge being 
driven along a rough road. The driver had a rough time, 
as he was sitting on a hard wooden seat. The sledge- 
design might be modified on kinematical principles by 
mounting it on three wheels, and the “ride” or linear 
displacement of the driver was much improved. A still 
further improvement might be made by now applying the 
elastic averaging principle—-in this case by inserting a soft 
cushion between the hard wooden seat and the driver. It 
would be seen that the main feature of the principle was 
to recognise the existence of small errors and to absorb 
them by means of suitably elastic constraints. 

As far as he was aware, this novel principle had only 
been applied in the ruling of diffraction gratings, and the 
best known example was the Merton nut. This was a pith- 
lined nut which engaged with a very fine pitched lead-screw 
about 15,000 t.p.i. Due to the flexibility of the lining, 
the traverse of the nut was dictated by the average pitch 
of the leadscrew over the length of nut and the effect of 
periodic errors of the leadscrew on the accuracy of traverse 
of the nut was largely eliminated. Obviously, the Merton 
nut would not compensate for progressive error in the lead- 
screw but would tend to iron out errors due to periodic 
errors in the screw. 

Mr. Nickols agreed that components should have the 
largest possible tolerances. A difficulty arose when toleranc- 
ing gauges, as the gauge tolerance zone fell inside the 
component tolerance zone, and the larger the gauge 
tolerance zone the smaller became the net tolerance left 
for the component. The magnitude of the gauge tolerance 
had therefore to be a compromise between ease of manu- 
facturing the gauge and ease of manufacturing the work. 

Mr. Hume had mentioned that the proper webbing of 
large plates prevented flexing. Of course, the moment of 
inertia of the section was the principal factor which deter- 
mined rigidity. The advantage of webbing was that it 
provided stiffness with minimum mass. The plates could 
have been made more rigid by increasing their thickness 
no webbing being provided. 

In conclusion, Mr. Nickols referred to the use of large 
measuring gauges, such as large hand micrometers. For 
reasons of lightness, the frames of these micrometers were 
in many cases rather flimsy and when calibrating one of 
these micrometers on a standard, it was quite usual to get 
two entirely different results when the micrometer was 
held with its measuring axis horizontal and vertical respec- 
tively. Such micrometers should be used in the same 
positions as those in which they were calibrated. Also, the 
use of light alloy frames might lead to undesirable results 
when measuring steel components, if uniformity of tempera- 
ture was not maintained. 


Mr. Hume, thanking the speakers for their contributions, 


said that of Mr. Crook needed no answer. The points 
raised by Mr. Rolt were true enough, but it had taken 
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him over an hour to read the Paper, and it was a case of 
having to restrict it to certain aspects. He had, however, 
extended the Paper somewhat on the lines mentioned by 
Mr. Rolt. It was his original intention not to mention 
the design of limit gauges at all, but he realised that some- 
thing of the kind ought to be brought in. 

The main purpose of the Paper was to emphasise that, 
in the design of ordinary gauging equipment, kinematic or 
semi-kinematic principles were not yet used to anything 
like the extent they could be. 

The examples he had given of dovetail slides being used 
for translation, and so on, were a case in point. 

The question of receiver gauges and their design, and 
other more complex gauges, was so wide that he had not 
touched on it. He was glad Mr. Rolt had raised these 
points, because they provided food for thought, in addition 
to the points raised in the Paper. 

Mr. Hume did not think Mr. Nickols’ remarks called 
for an answer. Mr. Nickols had added to the information 
contained in the Paper. The principle of averaging could, 
no doubt, have a much wider application. It was a little 
difficult to see where it could be brought into ordinary 
workshop gauging but, once the principle had been estab- 
lished, ways and means would certainly be found of lighten- 
ing the burden of workshop measurement. Generally 
speaking, elasticity was one of the evils one had to fight 
in gauging. If it could be made to do some useful work, 
so much the better! 


Mr. Watson asked how reliable on fine limits was air 
gauging in small internal bores. 


Mr. Hume said he would not like to go far in expressing 
an opinion on air gauging. He had only been concerned 
with it to a limited extent. He thought, however, that its 
accuracy could be of the order of 0.00005in. One un- 
fortunate feature about air gauging, as about some other 
gauges, electronic gauges, for instance, was that one could 
get very large magnifications. On air gauging equipment 
it was possible to get 0.0001 in. looking like 4inch. One 
was inclined to say that one could split that into ten and 
measure to 0.00001 in. This might be feasible in some cases 
but, generally speaking, air gauging had a maximum 
accuracy of the order of 0.00005in. It was usually quite 
good enough in the works to obtain accuracy to 0.0001 in. 


Mr. Davidson said that he heartily agreed with Mr. Hume 
about three-point support. There seemed to be some diver- 
gence of opinion between makers as to whether to support 
things on three points on the floor or to give a huge skirt 
all round the machine, on which it rested. 

The Societé Génevoise jig borer, the largest model, stood 
on three points only and there was no deflection at all. But 
one occasionally came across other makes in which there 
was a bed of about the same section with multiple pads all 
the way along. These had all to be levelled up and it was 
usually an impossibility to the average man to do that. 

The principle of averaging had been demonstrated on a 
grinding machine whose table, when moved along the bed, 
seemed to be level in various places and did not seem to 
reflect a twist which was found to be present in the lower 
bed. The table was obviously gliding along, standing on 
about three points and generating some sort of surface but 
would obviously have worn very seriously. 

He believed it had been stated that lobing did not occur 
very often. He had never understood why lathes with 
roller-bearing headstocks always seemed to give rather more 
out-of-roundness on jobs than those with plain bearings. 
He felt that this must be traced back to the lobed rollers 
produced by centreless grinding. 


Mr. Murch said that the gauge tolerances given in the 
British Standard seemed to vary in some arbitrary way. 
He had always found it better to take the gauge tolerance 
as some fixed proportion of the work tolerance; for example, 
10 per cent. Could Mr. Hume say why the British Standard 
departed from that simple proportion and on what basis 
gauge tolerances were worked out? 
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Mr. Hume replied that broadly speaking the gauge toler- 
ances were 10 per cent., except that a range of work 
tolerances had been worked out in each case. The figure 
for the gauge tolerance approximated to the mean of a 
range of work tolerances. 

From the point of view of the B.S.I. and the issue of 
specifications, the table of tolerances had to be as simple, 
straightforward and direct as possible so that it could be 

used by all sorts and conditions of people. As in other 
specifications, therefore—Limits and Fits, for instance— 
one had to take a certain range of sizes and give a 10 per 
cent. gauge tolerance which was somewhere about the mean. 
That, he thought, was the only reason for any disparity. 

For a value at the end of the range, the gauge tolerance 
would vary slightly from 10 per cent., but at least there 
was a compact and easily understood table, a table that 
could be easily referred to and that would presumably 
become universal. 


Mr. Murch said he still thought it would be simpler to 
take 10 or 20 per cent. and that up to .005in. work 
tolerance the gauge tolerance could be 20 per cent. and 
over .005 in. it could be 10 per cent. He did not think 
there was any need to standardise gauge tolerances in the 
same way as limits and tolerances for the work itself. 


Mr. Hume pointed out that more errors were likely to 
arise in the specification of gauge tolerances by this method. 
One had not only to consider the 10 per cent. but also 
the direction of the tolerance. Wear allowances were 
recommended on gauges. In the new gauge specification, 
where the gauge tolerance was large enough, a certain 
amount was taken for wear allowance on the gauge. 

A gauge tolerance of 20 per cent. would, of course, be 
too high for a small work tolerance and, in fact, the pro- 
portion decreased gradually from 10 per cent. as work 
tolerances increased. He thought gauge manufacturers 
would refute the idea that there was not an economic 
reason for standard gauge tolerances, since they could, to a 
certain extent, stock standard sizes of gauges. 


Mr. Elton said that, with regard to three-point suspen- 
sion, it was interesting to note that the British Standard 
for -surface tables — three-point support up to 
6 ft. 4in. for Grade A surface tables and four-point support 
above that size. 


Mr. Hume said that while he had had part responsibility 
for some British Standards, including gauges, surface tables 
and measuring tools, he could not accept responsibility for 
all of them. 

Perhaps he should make it clear—though he did not 
think anybody needed to be told this—that the British 
Standard specifications were not perfect. When they first 
came out they had to be adapted to some extent to existing 
practice. It was no good issuing an ideal specification for, 
say, a surface plate over a certain size which would be 
two feet deep so that there would be no deflection, because 
no one would make it. The committees had to take account 
of existing practice. Surface plates of the larger sizes. had 
not been made—and perhaps it was not economical to 
make them—sufficiently rigid to be supported on a three- 
point support alone. But to have a larger number of 
supports necessarily involved jacking or adjustment. 

There had recently been some discussion in the B.S.I. 
committee concerning a demand for surface plates of even 
greater moment of inertia of section which would provide 
greater rigidity. Such plates were already in existence. 
Even for plates only four or five feet square there were 
suggestions that specially accurate plates for taking heavy 
loads with precision should be made with greater depth. It 
was in this way that Standard specifications were developed 
but they could not go faster than economic practice and 
the general development of engineering techniques. 

(Continued on page 343) 
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DEVELOPMENT IN GEAR-HOBBING MACHINES 





Mr. A. K. Thomas 


| igeormoret engineering practice is continually in- 
creasing its demands for more and more gearing 
of old and new types with a higher and higher degree 
of accuracy. It is interesting for a moment to con- 
template the variety which has crept into the 
province of gear-hobbing recently: spur gears, 
parallel and crossed helical gears, worm gears (worms 
and worm wheels), internal gears, conical involute 
gears, spline shafts, chain wheels, certain types of 
bevel gears, etc. All these gears can be produced 
on various types of gear hobbing machines yet there 
are still many components, at present produced 
by other methods, which could be handled 
advantageously on the gear hobbing machine. 

The distinguishing feature which separates the 
hobbing machine from other gear cutting machines 
is that the gear is produced by a simultaneous rota- 
tion of both the cutter and the gear being cut. The 
cutting is continuous and uniform and there is no 
expensive and complicated intermittent indexing 
mechanism and no reciprocating cutter. This, while 
it may not lead to spectacular production times, does 
ensure that accuracy is not jeopardised by unnecessary 
mechanism. Furthermore, when cutting helical gears, 
the slide for the tool is not inclined, as in the case 
of the gear planer; merely the hob is inclined, but the 
helix angle of the teeth is governed only by the 
differential mechanism which imparts an auxiliary 
rotation to the work table or to the hob. Thus, 
identical angles for the right and left hand helix are 
obtained irrespective of the number of teeth. 

Again, the performance of the machine and the 
finish on the teeth are partly dependent on the hob 
and to this end, the manufacture of the hobs has 
now become a very specialised industry and hobs 


by A. K. THOMAS, V.D.I., A.M.I.Prod.E. 


Mr. Thomas has been concerned for more than twenty-five years with the 


design and manufacture of gears and gear cutting machines. 


In 1948 he joined Messrs. Craven Brothers (Manchester) Limited, 
Stockport, where he now occupies the position of Chief Designer in a 
Development and Research Office engaged on gearing problems, and the 
design of hobbing machines for the production of high precision marine 


turbine gears and ancillary measuring equipment. 


of the highest precision are now available. Thus, the 
hobbing machine, particularly for accurate work, has 
become firmly established and its development in 
recent years both in precision and output has been of 
outstanding importance. 

The object of this Paper is to focus attention on 
these two particular aspects of the subject :- 


(1) STEPS FOR INCREASED OUTPUT 
(2) STEPS FOR INCREASED ACCURACY. 


Steps for Increased Output 
Climb Hobbing 


When analysing the problems met by the cutting 
edges of a milling cutter or a hob, it is important to 
distinguish between the conventional way of cutting 
and climb cutting. 

From Fig. 1 it will be seen that when climb 
hobbing, the hob rotates as for conventional hobbing, 
i.e. the teeth cut downwards, but the direction of the 
feed is upwards, so that the hob “ climbs” up along 
the width of the workpiece. The removal of the 
comma-like hobbing chips in this process starts at 
their thick end which is important when hobbing 
tough materials, i.e. this method serves to raise the 
hobbing efficiency as the hob cuts material at the 
very start, and tapers off to the thin end of the chip 
freely, and rubbing is avoided. Due to this more 
favourable formation of the chips, the finish of the 
tooth flanks is usually much better than in the case of 
conventional hobbing. 

From the other part of the illustration it will be 
seen that in the case of conventional hobbing the 
chip comma is cut out from the thin end, and first 
compressed by the tool by rubbing instead of being 
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CONVENTIONAL HOBBING 





| CUTTING REACTION 





CLIMB HOBBING: 


DIRECTION OF HOB FEED 


CUTTING REACTION | 





Fig. | 


cut. Consequently the cutting edges of the hob are 
subjected to much more wear. Further the swai! 
tends to stick on the hob dulling the cutting edges 
and spoiling the tooth surface being cut. Therefore. 
tool life is longer in climb hobbing than in con- 
ventional hobbing. The cutting edges are less stressed. 
The cut is freer and there is less load on the machine. 

The essential difference between the two systems is 
in the distribution of the forces as indicated in Fig. | 
When working the conventional way feed and cutting 
reaction are of opposite directions. To avoid an 
irregular motion in upright-type hobbing machines 
the hob slide must be over-balanced, i.e. it has to be 
pulled in the direction of the cutting reaction. 

In climb hobbing the feed of the hob slide and the 

cutting reaction are in the same direction. The two 
reactions together produce a result ensuring smooth 
running of the machine. However. means have to be 
provided for taking up the clearance between feed 
screw and feed screw nut. 
The advantages of climb hobbing which mav 
appear together as well as individually, depending on 
the type of gear teeth. the type of machine and tool 
being used, and especially the materials to be cut. 
can be summarised as follows :- 


a) Higher cutting speeds, e.g. : 

140 ft./min. with S70: 100 to 125 ft./min. with 
3$ 15. It will be seen that these speeds are generally 
50°/ to 75°/ higher than those commonly used in the 
case of conventional hobbing. As there is no need 
to reduce the longitudinal feed in relationship to the 
increase of the cutting speed. the increase of output 
is approximately 25°/, to 69°/, higher than with con- 
ventional hobbing. The hob speeds given above are 
based upon actual experience. but more recent experi- 
ments (*) have shown that. under certain conditions. 





(*) Machinery, October 16, 1953, Vol. 83. 
Machinery, March 6, 1953, Vol. 82. 
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e.g. by choosing a suitable feed, the hob speeds may 
be increased twice to three times those mentioned. 


(b) Better finish of the tooth surface, especialls 
in the case of tough materials (e.g. S 81), as the swarf 
is thrown out behind the cutting edges so that the 
tooth surfaces being cut remain absolutely smooth 
and matt. Therefore, a climb-hobbed gears 
immediately recognised by its matt velvet-like tooth 
surface, which gives the impression of roughness, 
compared with the brighter finish of teeth cut con- 
ventionally. Unfortunately this appearance is decep- 
tive and has very often led to the condemnation of 
the climb hobbing method. Actually this dull surface 
is only due to the natural cutting action when climb 
hobbing, compared with the compression and friction 
which occurs at the beginning of the conventional 
cutting action 


(c) Longer life of the cutting edges of the hob, 
which amounts to 20°/, to 30°/. due to the smaller 
cutting forces and better chip formation. This 
particular feature is of great importance not oniy 
in commercial work but far more so in turbine gear 
hobbing. In this case. large face widths have to be 
dealt with along which the edges of the hob should 
remain the same in order to maintain a constant 
cutting condition from start to finish. 

The sharpening time of the hob is reduced which 
is an added advantage. 
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(d) Less burring, viz. breaking of the edges on the 
workpiece when the hob comes through, due to the 
better cutting conditions. 


(e) Lower load and quicker running of the 
machine, owing to the freer cutting and higher 
revolutions, as the torque of the shafts and the tan- 
gential loads of the gear drives, etc., are lower. 


Whether the accuracy of the teeth, especially the 
pitch and the tooth form, is influenced by the climb 
hobbing process it is at present difficult to say. How- 
ever, there seems to be less hardening distortion of 
climb-hobbed gears, which may be due to the freer 
chip removal. 

For climb hobbing, generally, a normal hob having 
radial cutting faces is used. In many cases hobs with 
a small negative cutting-face angle may be recom- 
mended, especially for roughing cuts. Furthermore, 
a generous amount of cutter lubricant must be avail- 
able in order to provide the necessary cooling for the 
cutting edges and to provide the means for a quick 
removal of the chips from the part of the gear which 
has already been cut. 

As previously mentioned, when climb hobbing the 
rotation of the hob and the axial feed are in the 
same direction. Figs 2—5 show in principle the 
four typical examples. The arrangements most 
commonly used are represented in Fig. 2, machine 
of the travelling cutter head type, and in Fig. 4, 
machine of the travelling work head type. In order 
to get the full advantage out of the climb hobbing 
process, the machine should be specially designed 
for that purpose. The climb hobbing system necessi- 
tates a special wear-adjusting arrangement, to elim- 
inate possible oscillations between the feed screw 
and the feed-screw nut of the hob slide due to the 
cut tending to pull the work in the direction of the 
feed. Once this disadvantage has been eliminated, 
the cut is steadier and proceeds in a smoother way 
than on the machines of the conventional type. 

The most efficient means for this purpose is a 
hydraulic device. in which case the hob slide is 
positively pulled hydraulically in the same direction 
of the feed as the cutting forces impel it. The feed 
is therefore hydraulic whilst the screw only controls 
the rate of feed. This eliminates not only the back- 
lash in the feed drive, but also the axial clearance 
of the thrust bearings of the screw. There are some 
designs by means of which, during the quick traverse 
of the hob saddle, the hydraulic pressure can auto- 
matically be released to avoid wear. 

The oil pressure for the climb hobbing device, 
varying from 40 lbs. / square inch to 120 Ibs. / square 
inch, depending on the weight of the saddle, etc., is 
provided by a high-pressure gear pump, which at the 
same time can also provide the lubrication system 
of the machine. Furthermore, a hydraulic device has 
the great advantage that the hobbing machine in 
question can be used for either climb hobbing or 
conventional hobbing merely by controlling the oil 
pressure in the system. 

In the case of small machines, the required 
pressure between hob saddle and feed screw can 
also be obtained by increasing the size of the balanc- 


ing weight. However, an alteration of the pressure 
is obviously more difficult than with the hydraulic 
system. 

An easy way to provide a constant pressure against 
the thread of the feed screw when climb hobbing, is 
given by those types of machines which have a 
vertical moving work table, see Fig. 4. 

In this case the heavy work slide moves on the 
upright past the stationary hobbing head and 
provides the correct conditions for climb hobbing 
without any additional attachments. On machines 
designed with a horizontal work-table axis, the 
required pressure against the feed-screw thread in 
order to eliminate backlash, etc., is provided either 
by a hydraulic device or by mechanical means, such 
as springs or counter weights, or simply by an 
adjustable nut designed to take up backlash. 


Plunge-Longitudinal Hobbing 

When determining the cutting time of a gear, the 
time the cutter travels along the actual face width 
must be added to the time for the starting cut or 
cutter approach. This cutter approach can be done 
in two different ways, ie. by the longitudinal 
method, or by the radial infeed or plunge method. 

With the first method, which we might also call 
the conventional way, the axis of the hob arbor lies 
above or below the face of the gear by an amount 
depending on diameters of hob, tooth depth and 
helix angle in the case of helical gears. The time 
needed for travelling from the starting cut until the 
axis of the hob arbor has reached the face of the 
gear can be a high percentage of the total cutting 
time, especially in the case of hobs having a big 
diameter, narrow gears, large tooth depths and large 
helix angles. Thus, in such cases where a consider- 
able longitudinal cutter approach is needed, it is 
advantageous to apply the plunge-cut hobbing, viz. 
radial infeed, and when the full tooth depth is 
reached then the whole width of the workpiece is 
finished by using the longitudinal feed. Using this 
method not only means reduction of the total cutting 
time, but the formation of chips of uniform thickness 
during the radial starting cut also eases the work 
of the machine and the hob. 

It should be remembered however, that the radial 
in-feed should generally be smaller than the longi- 
tudinal feed. Depending on the sort of material to 
be cut, the relationship between radial in-feed and 
longitudinal feed should be approximately 1 to 2. 
From this it follows that the advantage in reducing 
production time can only be obtained when the 
longitudinal approach of the hob is longer than 
twice the tooth depth. 

In many cases, a radial feed rate representing 
75°/, of the axial feed rate has been found suitable. 
The range of application of plunge-cut hobbing is 
indicated graphically in Fig. 6 which shows the 
relationship between hob diameter, tooth depth and 
longitudinal approach for spur gears. It is more 
difficult to determine the length of longitudinal 
approach in the case of helical gears, as this is 
governed by the angle at which the hob is set in 
relation to the gear, which in the case of spur gear 
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Fig. 7 


hobbing can be ignored. A _ decisive influence, 
especially on high helix angles, is also exercised bv 
tapering the leading end of the hob. As the diameter 
of the gear has also to be taken into account, the 
exact amount of the starting cut can therefore only 
be found by detailed drawing out of ellipses and 
conical sections or by trial. Assuming suitable 
tapered hobs, the approximate longitudinal approach 
for any helix angle will be given by the starting-cut 
graph for spur gears (Fig. 6) based, however, on an 
assumed hob diameter D', which is about 1.35 times 
as large as the actual diameter of the tapered hob 
to be used. 

In order to get the full benefit from this radial 
infeed method, the hobbing machine has to he 
equipped with a special automatic plunge-longitu- 
dinal hobbing device. Such a device consists of 
the actual infeed mechanism (independent from the 
longitudinal feed drive), which can be a special 
arrangement of change gears, a variable-speed infeed 
motor, or a hydraulic system. 

The changing over from radial infeed to longitu- 
dinal feed has to be done automatically at the moment 
when the hob has reached the full tooth depth. 
For this purpose the machine must be equipped 
with either a mechanical, an electrical or a hydrauli- 
cally operated clutch which engages the longitudinal 
feed when the radial infeed stops by means of 4 
precision trip dog in connection with a drop worm, 
or a hydraulic device. 


An automatic locking of the table slide (or 
column) and overarm (when using a stay) during 
longitudinal hobbing is easily operated by hydraulic 
clamping devices (Fig. 7), the oil pressure for which 
can be supplied from the lubricating pump of the 
machine. 


Automatic Work Cycle Control 


A necessity for increased output on _ hobbing 
machines for mass production is the automatic 
control of the work cycle. This applies not only to 
simple types of gears but even more to complicated 
work, e.g. identical gears on the same work piece 
or stacks of workpieces and consecutive operations 
(roughing and finishing) at one setting. With an 
automatic control the idling time is reduced and 
machine, tool and work are ensured against faulty 
manipulation, damage and waste. The operator only 
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needs to load and unload the machine, and although 
the actual hobbing times are shortened the operator 
can attend to more machines. 


The work cycle can be controlled in different 
ways: hydraulically, electro-hydraulically and fully 
electrically. The electro-hydraulic system is to be 
preferred when clamping of the work piece has also 
to be done automatically. In all the other cases the 
electrical work cycle control, which can be done by 
simple electrical means, e.g. limit switches, solenoids 
or torque motors, etc., or by a so-called “cycle 
controller”, can advantageously be empioyed. Such 
a cycle controller operates according to the contour 
of the workpieces, the sequence of feed and quick 
power motions of the hob slide and work slide. 
After one motion, feed or quick traverse is completed, 
positive stops give an impulse to the control unit to 
switch-in the next one until the whole cycle is 
finished. The unit, running on a low voltage 
(generally 25 volts) can be fixed at any convenient 
place on the machine. The cycle is decided by in- 
serting plugs through pre-determined holes in a 
punched card, into a socket field. 


| 
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Fig. 8 shows the sequence of movements for simple 
and more complicated cycles, employing the plunge- 
longitudinal hobbing process. Cycles (a) and (b) can 
be controlled by simple hydraulic or electrical means. 
Cycles (c) and (d) are advantageously controlled by 
an electrical cycle controller. 


Means of Eliminating Backlash 


In the two most important drives in a gear 
hobbing machine, which are the hob drive and the 
work-table drive, it is essential to reduce the back- 
lash between the teeth as far as this is practically 
possible for the following reason. With excessive 
backlash in the hob drive, the impacts due to the 
cutting action of the hob are increased and a jerking 
motion is directly transferred to the gear train pre- 
ceding the hob drive. Even with a flywheel, which 
reduces the transmission of those cutting impacts 
considerably, inaccuracies, noisy running of the 
machine and heavy wear of the gears often result. 

The same applies to the table drive (master worm 
drive) having too much backlash. This influences the 
accuracy of the gears cut and in the case of heavy 
pitches, a jerking motion is further transmitted to 
the dividing change gears and the gears preceding 
them. 

Control of backlash, the amount of which must be 
determined at the “hardest spot” of the gear teeth, 
can be achieved in several ways. In the case of a 
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hob spindle driven by cylindrical gears the following 
two methods are in use : 

(1) The driven gear is split into two separate 
gears. Means are provided (e.g. clamping bolts or 
loading springs) for imparting relative angular move- 
ment to the two gears about their axes to take up 
any clearance, and for bringing the teeth of each 
into engagement with the teeth of the driving pinion 
(Fig. 9). With Universal Hobbing Machines the gear 
should be split into equal halves, which means that 
only half of the tooth surface of gear and pinion is 
loaded for each direction of rotation. However, in 
such cases where there is no need for swivelling the 
hob slide about 180°, the gear can be split into two 
unequal parts with the narrowest portion being used 
for taking up backlash only. 

(2) The driver and driven are designed as so- 
called “conical involute gears” the teeth of which 
belong to the involute-tooth system derived from a 
standard basic-rack profile. Fig. 10 shows that the 
plane of symmetry ’m of the profiles of the basic 
rack 2p, however, is not parallel to the axis of the 
gear as in the case of normal cylindrical gears, but 
inclined to it at an angle 6. The amount of inclina- 
tion depends on the utilisation of the gears and is 
limited by undercut of the teeth at one end and hy 
running to a point at the other. The teeth are pro- 
duced by the generating process on a_ hovbing 
machine, a gear shaper or a gear planer in the 
usual way, except that the cutter is moved in the 
direction YY which is inclined at an angle 6 
instead of being parallel to the axis of the gear, 
by means of special additional equipment. As the 
tooth pitch is not influenced by the inclination of 
the basic rack 7s, the pitch plane P and the pitch 
cylinder W remain unaltered. Thus the contact 
between this imaginary rack and such a gear takes 
place along straight lines. Also two conical involute 
gears connecting parallel axes (Fig. 11 (b)) engage 
correctly with full line contact. Such gears can 
be displaced axially without detriment to uni- 
formity of angular velocity, by which means back- 
lash between the gear teeth can be adjusted in a 
simple way. Fig. 11 (a) shows normal cylindrical 
gears by way of comparison with conical involute 
gears. 

The formation of the tooth traces f may be rect- 
angular (conical involute spur gears) or inclined 
(conical involute helical gears) to the direction of 
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rolling. In both cases, the pitch circles of engage- 
ment “wl and 4w2 of the mating gears coincide with 
the pitch circles of generation of the individual gears 
when in contact with the basic rack. 

In worm gearing, for either the hob drive or the 
table drive there are three basically different methods 
adopted for the eliminating of backlash : 


(1) With the conventional and most commonly 
used method, means are provided to adjust the worm 
radially until the backlash on the narrowest spot of 
the worm wheel is taken up. Theoretically speaking 
this method is wrong, as the worm has correct tooth 
contact only in that position in which the worm axis 
coincides with the hob axis during generation. If. 
however, care is taken that the profile and tooth 
thickness of the worm is made in accordance with 
the hob which generated the worm wheel, the amount 
required for radial adjustment will be extremely 
small, and if there is no reason to expect notice- 
able wear after a certain time, this method of radial 
adjustment may be quite satisfactory in many cases. 


(2) In order to eliminate backlash which may 
appear after a certain running time of the machine, 
or due to some difference in tooth thickness between 
hob and worm, very often two worms are employed, 
viz. a driving worm and a trailing worm. For taking 
up backlash the trailing worm is moved axially until 
contact between the tooth surfaces of worm and 
wheel occurs. As the centre distance is not altered. 
a correct tooth engagement is always maintained. 
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Figs. 12/14 show the most commonly used arrange- 
ments of the two worms. 

Besides this, there is also the possibility of using 
one worm only and splitting the worm wheel cen- 
trally into two separate wheels on the plane which 
contains the diameter of the worm wheel and the 
axis of the worm. In such an arrangement, only half 
a tooth surface of the worm wheel is loaded for eact 
direction of rotation. A relative angular movement 
is imparted to the two half wheels about their axis, 
to take up backlash by means of springs or just by 
clamping the two halves together after they have 
been adjusted. 

Another way to eliminate backlash is to split the 
worm in its transverse plane. Between the two halves 
a pre-determined adjusting ring is then fixed and 
the worm is clamped together, or a spring pressure 
is applied by means of which the two halves are 
pressed against the wheel teeth. With such a worm 
drive the pressure angle has to be reduced, in order 
to compensate for the loss of tooth contact in the 
middle of the worm. 

(3) A simple but very effective solution for elimina- 
ting backlash by maintaining correct tooth contact is 
represented by the “ DUAL-LEAD WORM ” (Figs. 
15 and 16). By axially adjusting this type of worm, 
the backlash is controlled without disturbing the 
centre distance and without affecting the trans- 
mission of uniform motion. Furthermore, the back- 
lash is uniform along the line of action in any 
adjusted axial position of the worm. 


‘mm Wh, bia 
| 


| 










— Wy, — 


















































_DRIVING 
WORM 

















TRAILING WORM 






































Fig. 16 








In theory, the dual-lead worm is a tapered or 
conical worm having for the right and left flanks a 
different axial pitch. The difference between the 
two axial pitches Pr and Pl, or the deviation from 
the “mean axial pitch” Pm can be determined 
according to the following guidance rule: 

Pr—?m=Pm—?1 = 0.005 to 0.010 °m 
While both sides of the worm thread profile have the 


same axial pressure angle ya, the tooth flanks of the 


worm wheel are unsymmetrical which is due to the 
fact that each side of the wheel tooth has its own 
conjugate base circle. 

Besides the requirement of minimum backlash in 
the master-worm gear set, it is of great importance 
that the accuracy of this drive is maintained. There- 
fore, in a “ high class’ hobbing machine the master 
worm should be in action exclusively for the finishing 
cut. For roughing or quick rotation of the table 
when truing the gear blanks for concentricity, it is 
advisable to drive the table by separate gears, while 
the actual master worm is taken out of mesh. 

This problem can be solved in a simple way by 
employing two sets of dual-lead worm drives (Fig. 
17). Here, the one worm used for finishing only has 
a fine pitch while the other worm having a coarse 
pitch, is used for roughing and truing. The short and 
long leads of the two dual-lead worms are reversed 
relative to each other, and the worms are arranged 
in such a way that an axial adjustment increases the 
backlash of the one worm and reduces the backlash 
of the other. Thus, while the two driving worms are 
always synchronised, only one at a time makes direct 
contact with its respective worm wheel. 


Hobs 


It is generally known that one of the decisive 
factors limiting the performance of a high-duty hob- 
bing machine is the hob. 

A small diameter hob arbor, and in connection 
with it a hob spindle bearing and supporting bracket 
far removed from the hob (which is the case when 
hobbing gears of large diameter), results in deflection 
of the hob arbor, and consequently, in a chattering 
cutting action which reduces the life of the cutting 
edges of the hob, and neither a good finish nor a 
high degree of accuracy can be obtained. Those 
troubles which were mostly due to existing hobs with 
far too small a bore led to the reconsidering of the 
respective hob standards, with the result that the 
outside diameters and the bores of hobs are nowa- 
days increased considerably. Another advantage 
gained by such an increase of hob diameters is that 
the hob spindle bearing and the supporting bracket 
can be moved closer to the hob before interference 
with the workpiece will occur. 

Further, an end-slot for driving the hob is recom- 
mended rather than a key in the bore. In the case 
of very heavy cuts the hob spindle and the hob arbor 
are preferably designed as one unit. 

Encouraged by the good results obtained with 
larger hob diameters, some hob manufacturers have 
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Fig. 17 


developed in recent years non-standard hobs having 
an enormous outside diameter, and which are known 
generally as “giant hobs”. Such a hob, e.g. for 
5 D.P., has an outside diameter of 10”, a bore of 
34” and two slots for end-keys. With this hob a 
longitudinal feed of 0.25” per revolution of the work 
table and 50 r.p.m. of the hob spindle, have been 
used when cutting high-tensile steel gears of 10” 
diameter. This means a considerably increased out- 
put. Despite the great longitudinal feed the tooth 
finish is better than with a standard hob and gears 
cut in such a way are ready for a _post-hobbing 
process after one cut, as due to the large diameter 
of the hob an overlapping of the feed troughs, or a 
smoothing out of the tooth surface respectively, takes 
place. The chart in Fig. 18 shows the heights and 
the troughs relative to the feed and the hob diameter. 
For the example mentioned above, i.e. feed=0.25”, 
hob dia. 10”, the high points between the troughs 
are approx. 0.0016”, while the roughness or undula- 
tion along the tooth surface is only about 0.0005” 
with 20° P.A. Appreciably greater outputs, especially 
when rough hobbing, may result from the use of 
multi-start hobs, which means higher speeds of the 
work table when using the same hob speed as for the 
single-start hob. Besides this, higher rates of feeds are 
permissible due to the more favourable cutting action 
of such hobs, as compared with a single-start hob. 
However, the increase in output is not in propor- 
tion to the number of starts in the hob. In practice 
the increase obtainable is approx. 60°, for a two- 
start hob, and approx. 100°/, for a three-start hob. 


High-Speed Hobbing 


Another way to increase the output of a hobbing 
machine is to speed up the revolutions of the hob 
spindle. It is generally known that at speeds imme- 
diately higher than those used in conventional 
practice, a shorter hob life is to be expected. But 
big-scale experiments with hobbing steel gears having 
a Brinell hardness of 125 to 375 have shown that 
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hob life between regrinds can in many cases be 
greatly increased, and production time reduced, by 
increasing hob speeds and feeds beyond that point 
at which tool life had hitherto been believed to be 
at its lowest figure. By altering both the speed and 
the feed, in some cases an increase in hob life of 
50°, to 70°% has been obtained while using cutting 
speeds as high as 350 feet per minute, and feeds per 
revolution of the work table in the order of 0.115” 
for roughing and 0.040” for finishing. 

In connection with such research work it is inter- 
esting to know that tests are now carried out with 
hob speeds up to 600 ft./min. This means that the 
hob spindle must be capable of running for lon, 
periods with more than 750 r.p.m. Those speeds far 
in excess of today’s gear cutting practice require 
specially designed hobbing machines, i.e. to meet the 
conditions in high-speed hobbing the machine must 
be rigid not only in the structural elements, but also 
in the operating units. All the gear shafts, including 
the hob spindle and the master worm, must be 
mounted in high-precision roller or ball bearings 
specially selected to ensure trouble-free running under 
these conditions. 

The maximum speed at which gears can be hobbed 
does not only depend on the ability of the machine 
to withstand indefinitely the stresses imposed by the 
higher speeds and the greater power which must be 
transmitted at those speeds, but also upon the design 
and the quality of the hob. 

Hobs with inserted blades of special high-speed 
steel, e.g. 124°% tungsten and 3 to 5% cobalt, 
depending upon the work for which the hob is re- 
quired, have been operating at speeds up to 330 
ft./min., and feeds up to 0.050” per revolution of 
the work table. 

Further, carbide-tipped hobs offer the possibility 
of using ultra-high speeds, and hobbing machines 
with hob speeds up to 1,000 r.p.m., and designed to 
meet the special requirements of such a tool (if avail- 
able !), are already made. 


Hobbing Heads 


The present trend of development in cutting heads 
shows a more rigid design of the hob spindle, its 
bearings and its drive. 

As pointed out in the section on hobs, the hob 
arbor and the hob spindle are preferably to be made 
as one unit. The main bearings are pre-loaded pre 
cision roller bearings which have the advantage of 
running practically without any clearance, of avoid- 
ing local heat development near to the hob which 
might influence the accuracy of the gear being cut 
especially in the case of high-speed hobbing precision 
gears, and of being situated closer to the hob. The 
drive to the hob must be able to absorb the cutting 
impacts, viz., no chatter or vibration from the hob 
under heavy cuts, should be transmitted to the 
machine. 

For this reason a worm drive in conjunction with 
a fly wheel is adopted, and special means are pro- 
vided to take up backlash (see section on “ Means of 
Eliminating Backlash ”). 
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Fig. 18 


Besides those most important developments in 
hobbing heads mentioned above, there are more new 
features which add to the improvements in perform- 
ance and output. One of them is the Automatic Hob 
Shifting Mechanism, which moves the hob axially by 
an adjustable amount after a pre-selected number of 
work cycles. By this device, all teeth of the hob 
enter successively into action and uniform wear of 
the cutting edges along the whole length of the hob 
takes place. In some designs the hob traverses 
continuously along its axis during the cut, thus 
distributing the wear uniformly on all the teeth on 
the hob. This axial hob traverse provides also a 
means of hobbing tapered spline shafts by using a 
tapered hob. Further, the lubrication of the hobbing 
head needs more consideration, especially worm- 
driven hobbing heads, in which case the lubrication 
has also to fulfil the purpose of cooling. 

For this reason it is advisable to connect the 
hobbing head of the traversing type with the main 
lubrication system by means of flexible or telescopic 
tubes, in order to provide the head continuously with 
fresh (cooled) oil. In the case of worm-driven high- 
speed hobbing heads, it is also advantageous to 
increase the radiating surface (air cooling) by pro- 
viding the worm-drive housing with cooling fins, or 
to incorporate an electrical fan. 
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Fig. 20 
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A step further in the direction of increasing the 
rigidity of the hob drive is made with the Motorised 
Hobbing Heads, Figs. 19/21. With such an arrange- 
ment, the main drive (usually placed at the far end 
of the machine) is moved towards the hobbing head 
and is consequently very close to the hob itself. 
The result is a very short and rigid gear train from 
the main drive motor to the hob spindle. The change 
of hob speed is controlled by pick-off gears, or 
automatically operated change gears mounted in the 
hobbing head. With the constant fly wheel effect of 
the rotor, an optimum of damping the chatter caused 
by the hob is obtained and the following gear train, 
obtaining its drive from the hobbing head, is 
practically free from torsional vibrations, and the 
machine consequently runs more uniformly. 

Finally, the advantages of a driving motor directly 
mounted on the hob saddle can be stated thus :- 

Increased output by being able to allow higher 
cutting speeds; 

Improved tooth finish of gears being cut; 

Longer life of the hob; 

Quieter performance of the machine and greater 
accuracy, and longer life of the gears involved. 


Hob Coolant 

The experience that a copious supply of cutting 
lubricant increases hob life and improves work finish 
has led to a further development of the existing hob 
cooling systems. There is, for instance, the arrange- 
ment of a double nozzle, mounted above and below 
the hob (Fig. 22). Furthermore, large-capacity gear 
pumps, e.g. approximately 30 gallons per minute for 
heavy-duty hobbing machines of medium size, deliver 
the coolant from a special tank, provided with a 
cooling system, or of such a size that the returning 
coolant has sufficient time to cool down before being 
returned to the hob. 

To prevent the splashing around of the coolant. 
special sheet metal covers (if possible with perspex 
windows) and chutes for leading the coolant back 
into the tank, have to be provided around the table. 
Besides this, automatic turning on and off of the 
coolant should be included in the case of machines 
with automatic work cycle control. While the rise 
of temperature of the coolant after eight working 
hours is approximately 60°F. with standard coolant 
equipment, this amount can be reduced by more than 
a half when using a much more copious supply. 

Obviously, a generous supply of coolant having a 
low temperature helps to increase the life of the hob. 
Consequently large-scale experiments have been 
carried out for the purpose of ascertaining the output 
of hobbing machines and the life of hobs by “ low 
temperature cooling” the cutting edges of the hob. 
For this purpose a specially designed refrigeration 
system cools the hob lubricant, which returns from 
the hob with a temperature of approximately 41°F., 
down to approximately 14°F. 

As, however, under the most favourable conditions 
an increase of not more than 25°/ of hob life may 
be expected by a “low temperature cooling”, such 
rather expensive and elaborate equipment fulfils its 
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purpose only in the case of high-duty mass produc- 
tion, where a hob should stand at least one shift 
before re-sharpening. 


Additional Equipment 
(1) Hobbing Device for Conical Involute Gears 

In Universal Gear Hobbing Machines the radial 
infeed is generally governed by the “ normal” feed 
change gears, i.e. only one of the feeds can be used at 
the time. 

When cutting conical involute gears, however, both 
the radial infeed and the longitudinal feed are re- 
quired simultaneously. While the hob travels along 
the face width, the work table moves towards the 
hob (or vice versa), thus producing a conical gear. 
By introducing a special set of change gears which 
govern the radial infeed in relation to the longitudinal 
feed, the required cone pitch angle can be obtained. 
As described in the section, ‘“ Means of Eliminating 
Backlash’, conical gears cut in such a way have a 
true involute tooth form. With parallel shafts they 
engage correctly. As bevel gears they represent a 
suitable substitute in such cases where the cone pitch 
angle is too small or the cone distance too great to be 
cut on a bevel gear cutting machine. 

Instead of using special change gears, the radial 
motion of the work saddle can also be cam-controlled. 
With such a device any outside shape of the gear can 
be described. e.g. spherical gears for tooth clutches 


(2) Worm Cutting 


On hobbing machines provided with a tangential 
hobbing head for cutting worm wheels by means of a 
hob or a fly cutter. worm threads of small lead angle 
may also be cut economically, using as a tool a 
pinion-type cutter. 

The worm to be cut takes the place of the hob 
whilst the cutter is mounted in place of the work- 
piece (Fig. 23). During the rotary motion of the 
cutter and the worm, which rotate relatively in the 
ratio of the number of starts of the worm and 





Fig. 23 

the number of teeth in the cutter, a tangential feed 
motion of the hob slide takes place. To compensate 
for this feed motion of the worm, the cutter obtains 
an equal auxiliary rotation by the differential 
mechanism. 


(3) Multiple Work Spindles 

In cutting large quantities of small gears, the out- 
put of a standard hobbing machine can be increased 
considerably by fixing above the worktable an 
additional multiple work-spindle arrangement 4s 





Fig. 24 
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Fig. 25 


shown in Fig. 24. Such a device, mounted on the 
stay, is driven by a gear which is connected with the 
original work table. The hobs to be used must be 
absolutely equal in both the outside diameter and the 
tooth profile. 


(4) De-burring Attachment 

At the end-face of the gear blank where the hob 
runs out, a certain amount of burr will be caused, 
depending on the kind of material being cut 
Generally this burr has to be removed in a special 
process, either by hand or by means of speciallv 
designed machines. 

For mass production, satisfactory de-burring of the 
teeth of gears after cutting therefore often presents 
a difficult problem. However, the time needed for 
de-burring can be reduced considerably by attaching 
a simple trimming device to the hobbing machiue 
itself, as shown in Fig. 25. With such an attachment 
the burr is removed automatically from the lowest 
mounted workpiece during the hobbing process. Thus 
there is no need for any re-mounting of the work- 
piece and consequently it will help to increase the 
output as there is, generally speaking, no further time 
for trimming required. This auxiliary trimming 
attachment, fitted against the stay, is adjustable in 
respect of the different gear diameters and heights 
from the work table. The adjustable tool-holder 
carries the de-burring tool which must be set against 
the face of the gear blank before cutting starts, in 
such a way that the burr is removed when the work- 
piece rotates. The tool itself is pushed against the 
face of the gear blank by means of spring pressure 
which can be adjusted in accordance with the 
material to be cut. 


(5) Electronic Control 
Speed and feed of the hob must be varied 
according to the cutting conditions. For varying the 
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speed of the hob, generally pick-off gears or a change 
gear box are employed. In the case of the feed 
motion on most machines of conventional design, 
a feed box with change gears or pick-off gears is 
provided. Now, however, it is a trend in modern 
machine design to replace such mechanical controls 
of speeds by electronic controlled variable-speed 
motors. 

With such a system the principal advantages are : 
simpler gear layout of the machine; no elaborate 
changing of gears to suit the respective cutting con- 
ditions; stepless controlling of speed and feed just by 
turning a knob, changing over from feed to quick 
traverse means only increasing the speed of the feed 
motor, thus there is no changing or locking of levers; 
feed adjustment during operation of the machine 
(reduced feed when the hob begins to bite into the 
material, increased feed where the hob cuts into the 
full depth); reversing of feed by simple manipulation 
of a button; possibility of automatic work cycle, in 
which case it must be possible to adjust speed and 
feed automatically during cutting operation; both 
longitudinal and radial feed motions are controlled 
in the same way. 

Without any doubt such an electronic controlling 
system represents an important feature in new designs 
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of hobbing machines; but the higher costs and 
complicated electrical circuits must be set against the 
expected production. 


(6) Production Time Saving Features 

Delayed-action device for disengaging the feed and 
stopping the machine. This feature is of great 
importance when hobbing large quantities of worm 
wheels, or spline shafts on which the hob cannot cut 
out freely. After reaching the required cutting depth 
the feed is disengaged, but the work makes at least 
one more revolution in order to obtain an equal 
depth of all the teeth. 


Measuring device directly mounted on the machine 
for testing the teeth being cut, without removing the 
gear from the machine, and for checking concentricity 
of the work when setting. The time for setting large 
turbine reduction gears can be reduced considerably 
by applying an optical truing device for checking 
the concentricity of the lower journal. 


Automatic loading devices, mainly hydraulically 
operated. The operator only needs to change the 
work. In spite of shortened hobbing times, he can 
attend to more machines than hitherto. 


Lead cam (helical guide) directly mounted on the 
work spindle, instead of spiralling change gears. It 
controls the lead when cutting helical gears on 
machines for mass production. 


Quick traverse of table by disengaged master 
worm, especially on large hobbing machines for high- 
class work. To ensure the accuracy of the machine 
when running on a higher speed for setting the work- 
piece, the master worm is disengaged and the table 
is driven independently from the further gear train 
in the machine. 


Steps for Increased Accuracy 
Fundamentals 

Before considering the development and_ the 
improvements which have been made in recent years 
in respect of increased accuracy of hobbing machines 
and, in consequence, the improvement of the quality 
of hobbed gears, a comprehensive summary of the 
possible sources of errors in a hobbing machine should 
first be considered. 

Fig. 26 shows the “ Error Diagram” of a hobbing 
machine in which the inaccuracies are very much 
exaggerated in order to obtain a picture easy to survey. 
The possibilities of errors and their results are 
summed up in the chart shown in Fig. 27. 


Means for Reducing or Avoiding the Errors 
Specified 

In order to attain the degree of accuracy necessary 
for high-quality gears, a modern gear hobbing 
machine must work to close tolerances, usually of the 
order of 0.0001” to 0.0004”, according to the 
dimension measured. A considerable amount of work 
has been done on improving the accuracy of hobbing 


machines for high-class work, and proper standards 
of accuracy for these machine tools have been 
published, e.g. in Great Britain: B.S.S. 1498: 1948, 
and in Germany: DIN 8642. With that, standards 
of accuracy are established in respect of the master 
worm gearing, feed screw, intermediate gears, table 
motion, hob saddle motion, eccentricity of rotation 
and axial float of hob spindle, eccentricity of rotation 
of table, etc., and as one of the most important items : 
the alignment of the machine. 

Besides the permissible errors and tolerances in gear 
hobbing machines, in respect of the standard publica- 
tions mentioned above, there are, however, other 
means for improving accuracy, and some of these are 
given in the following summary. The numbers 1 to 
15 refer to those of the chart in Fig. 27. 


1. Long-guided thrust collars, as close as possible 
to the hob to eliminate the influence of differences 
in temperature. ' 
Radial and axial bearing clearance adjuste 
independently from each other. 

Bearings sealed completely to avoid penetration 
of dust, etc., which could destroy the accuracy 
of the bearing surfaces. 


2. Hob arbor and hob spindle have to be designed 
as one unit. 
Hob driven by end-keys only. 
Minimum of clearance between hob and arbor. 
Use of “ expanding mandrels”, which are cent- 
trally expanded by means of oil pressure, plastic 
material or mechanical means. With such an 
arbor (or hob spindle) the hob can easily be 
mounted and the necessary clearance needed for 
it is taken up completely by expanding the arbor 
uniformly. 
For lower or medium hob speeds the hob spindle, 
having a shrunk-on bronze bush, rotates in a 
hardened steel bearing bush in order to avoid 
local wear. 
For higher hob speeds the use of high precision 
pre-loaded roller bearings for the hob spindle is 
recommended, in order to reduce the necessary 
radial clearance of the bearing to a minimum 
without risk of seizure, which would be the case 
with plain bearings where any rise of tempera- 
ture due to higher surface speeds tends to 
diminish the clearance. 


3. Hob-spindle bearing and supporting bracket (tail 
bracket) machined independently as a cylinder 
and fitted into a semi-circular trough. 

Hob arbor of increased diameter. 


4. Inspection of all the intermediate gears before 
mounting. 


5. and 6. Table surface and bore for work-arbor bush 
machined finally in position. 


7. Routine check of alignment, etc., at regular 
intervals, or continuously recording errors in the 
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Main Group 


Nature of Error 


Results of the Errors in the 
Gears being hobbed 





Hob Slide 


Axial float per revolution of the hob 
spindle. 


Tooth-form error of the full amount. 





Eccentricity or wobble of hob-arbor or 


hob. 


Partly as tooth-form error. 





Misalignment of support bracket 
(imparts deflection to the hob-arbor). 


Partly as tooth-form. error. 








Inaccurate or eccentric gears (cyclic 
errors of worm) driving the hob 
including the gear train leading to it. 


Partly (small amount only) as tooth- 
form error. 





Table and Stay-Bracket 


Eccentricity or wobble of work arbor, 
(which might also’ be bent due to 
misalignment or non-squareness of 
mounting surfaces). 


Eccentricity of the full amount. 





Table is not square and flat. 


Errors in tooth spiral. 





Misalignment of stay-bracket due to 
wrong distance or non-parallelism of 
the guides on the stay in respect to 
the work arbor, (results in deflection 
of the work arbor). 


Eccentricity 





Inaccurate or inexactly mounted 


master gear, (eccentric or distorted). 


Pitch error and tooth-form error (the 
latter especially in the case of a small 
number of teeth in the gear being cut) 
in the ratio: 

Diameter of gear being cut 





Diameter of master gear 





Inaccurate or inexactly mounted 
(eccentric) master worm. 


Tooth-form error in the ratio: 
Diameter of gear being cut 
Diameter of master gear 











Axial movement of master worm. 


Tooth-form error in the ratio: 
Diameter of gear being cut 





Diameter of master gear 








Inaccurate or inexactly mounted 
dividing change gears including gear 
train leading to them. 





Partly tooth-form error in the ratio: 
Diameter of gear being cut 

Diameter of master gear X T 
T=Number of teeth in master gear. 








Guides for the hob saddle 


Non-parallelism between guides for the 
hob saddle and work arbor, or non- 
squareness between guides for the hob 
saddle and table surface. 


Errors in tooth spiral and in tooth 
thickness. 
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Feed drive (when hobbing 
helical gears). 


Pitch errors in the lead screw. 


Errors in tooth spiral. 





Axial movement of the lead screw or 
its nut. 


Errors in tooth form and tooth spirals, 
depending on tooth inclination. 








Inaccurate or inexactly mounted 
gears for the feed drive. 


As 14, but reduced in relationship to 
the lead screw. 








Fig. 27 
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alignment of the hob slide relative to the axis of 
rotation of the table. 

Built-in spirit levels, mainly in the case of large 
machines. 

Rigid connection between stay and column to 
avoid deflection during cutting. 


Master gear to be cut finally when mounted on 
table. 

Means for radial adjustment of table spindle to 
compensate for any eccentricity introduced by 
the master-gear hobbing machine. 

An important requirement is that the work table 
shall rotate truly about a fixed axis and shall not 
be free to float laterally by more than a fraction 
of a thousandth of an inch. 

Coarse- and fine-pitch master gear, the first one 
for setting and roughing and the latter for the 
finishing cut of high-precision gears. 


9. and 10. Long-guided thrust collars. 
Routine check of true running at regular 
intervals. 


11. Change gears with tapered or splined bore. 
Inspection of all intermediate gears before 
mounting. 


12. See 7. 
Deep reinforced concrete foundation in order to 
maintain the alignment of the machine. 


13. Coarse- and fine-pitch lead screw, the first one 
for setting and roughing, the latter for the final 
cut of high-precision gears. 

Corrector bar arrangement along the guide of 
the hob saddle to compensate for progressive 
errors in the lead screw. 


14. Long-guided thrust collars. 


15. See 11. 
Additional features, especially on large high-class 
gear hobbing machines, e.g. turbine-gear hobbing 
machines : 
Thermo-electrical temperature registration of the 
main bearings, the lubrication oil and the cutter 
lubricant. 
Lubrication oil and cutter lubricant (water)— 
cooled. 
Hydraulic or mechanical relief of the weight of 
the work table, including workpiece and 
supports, in order to reduce the torsional stresses 
imposed on the gears and shafts leading up to 
the table drive. In the case of high-precision 
hobbing machines these torsional stresses can be 
further reduced by employing a torque motor 
synchronised with the main drive motor, and 
driving the master worm directly. 
For similar reasons such a weight relieving device 
should be applied to the moving column of 
vertical machines and to the hob saddle of hori- 
zontal machines (pinion hobbing machines). 








FUNDAMENTALS OF GAUGE DESIGN— 
DISCUSSION (continued from page 328) 


Mr. R. Kirchner said he was very glad to hear Mr. Crook’s 
simple description of grinding the taper from the end to 
the “ Not Go” end of the gauge, to give an indication of 
how far the operator had reached. In principle, that was 
worth bearing in mind. 

The tendency over the last half-century, or for as long 
as there had been gauges, was to tell people when they 
were wrong. He could not help feeling tonight that there 
was a tendency to “go scientific” and perfect ways and 
means of telling the other chap when he was wrong. It 
would be a very good idea, from the gauging point of view, 
to try to tell him before he had gone wrong. 

Mr. Crook’s example of the taper on the plug gauge was 
very simple. There were grinding machines with built-in 
gauging devices where the operator could see what he was 
doing. There had been a very fine example of a lathe 
development where there was an optical device which 
permitted the operator to see what he was doing and when 
he had arrived at the point where he ought to stop. 

He knew it had no bearing on the Paper, but he felt 
himself that it was along these lines that the people con- 
cerned should concentrate their energy. Let them tell 
people before they went wrong and the job had to be 
scrapped, rather than become scientific about it afterwards. 


Mr. Hume said he thoroughly agreed with Mr. Kirchner 
that the aim of gauging measurement should be to check 
the job before it went wrong. Anything he had said in 
his Paper, it was fair to say, could be applied in that way 
as well as to final inspection. In fact, the indicating type 
of gauge enabled the operator to take a measurement before 
he finished to size; it was doing the same as Mr. Crook’s 
taper gauge. 


It was in that type of gauge particularly that kinematic 
and semi-kinematic principles in design became so important. 
One could not very well design a kinematic plug or gap 
gauge, but in a measuring device, whether a_ receiving 
fixture, a gauge device on the machine or a comparator 
device beside the machine or applied to the job, one could 
employ these accurate slides, locations, cross-strip pivots, 
conical pivots and so on to the great advantage of the 
operator. It was in the intelligent use of these things that 
one was able to bring the measurement where it was wanted. 

Inspection should come into the shop, on the shop floor. 
Everyone was now familiar with a principle that went 
even further. One did not point out where a thing was 
wrong as it was being made. One could tell it would be 
wrong before it was made, by means of statistical quality 
control. It was a question of abstract science, the science 
of pure mathematics, doing a really first-class practical job. 
It could be done with a little practice and training on the 
part of the people concerned in a way that they could all 
understand and appreciate. 








BRITISH STANDARDS 

The following Standards have recently been issued 
and may be obtained, post free, at the prices stated, 
from the British Standards Institution, British 

Standards House, 2, Park Street, London, W.1 :— 
B.S.2079 : 1954. Steam Receivers and Separators 
(12/6). 
B.S.2466 : 1954. Black Taper Washers (2/-). 
B.S.2452 : 1954. High Pedestal or portal jib 
cranes (7/6). 
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MAXIMUM EX MINIMO 


by E. G. BRISCH, Dipl.Ing., M.I.Mech.E., M.L.Prod.E.., 


Managing Director, E. G. Brisch & Partners, Ltd. 





N urgent order is held up for want of a single 

part. Are you certain there is not an alternative 
item in the stores which can be used to replace it? 
You cannot be, unless you have a quick and simple 
means of identifying and locating it. But have you 
such means? 


When a new product is being designed, are you able 
to make the maximum use of existing detail parts and 
their tools irrespective of the product for which they 
were previously designed? Experience has shown 
that while this is often possible, it is very rarely done, 
simply because there is no easy and rapid means of 
locating past drawings, to establish whether already 
designed parts can be utilised in new designs, or 
whether, if a new part must be designed, it can 
replace an existing one. 


When a new component is to be put into pro- 
duction, is any attempt made to utilise the tools 
previously manufactured for similar items? Again, 
unless there exists a simple and rapid method of 
locating these tools and their drawings, they remain 
out of use, although in many cases apparently 
obsolete or disused tools can be brought back into 
production, with slight modification if necessary, at 
a much lower cost than that of producing new ones. 


Are your stocks too high and have you the means 
to reduce the variety held and to increase the rate 
of stock turnover? 


Is your service organisation able to offer quickly 
and without error alternative substitutes where the 
spares requested are not in stock? 


If the answer to any one of these questions is 
“No”, it can only mean that your classification 
service does not give you what it should. My experi- 
ence over more than twenty-five years of practice 
has shown that classification can solve all these 
problems providing that it is scientifically designed, 
technologically correct, and simple to use. 


Some form of classification always exists, but it is 
usually prepared by personnel who lack specialised 
knowledge and experience, and, consequently, bene- 
fits, which would otherwise be achieved, are, in fact. 
not obtained. 
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As in the case of all special problems, industrial 
classification should be entrusted to specialists, who 
confine themselves to this—admittedly very narrow 
—field alone. It must be more than just an inventory. 
It must provide a permanent means of comparison 
of what a firm has with what it needs and so bring 
to light everything superfluous. Simplification, i.e. 
the deliberate reduction of unnecessary variety, leads 
the way to increased productivity. The control of the 
necessary variety guides the policy of standardisation. 


The Aims of Classification 
Every system of classification must : 


1. make it possible to find an existing item or to 
ascertain that a particular item does not exist; 


2. find all the items capable of satisfying a given 
need ; 


3. find all the needs which a given item can 
satisfy ; 


4. ensure that there is one place, and one place 
only, for all existing items and future additions. 


These aims are clearly extremely difficult to 
achieve, so that the method applied must be techni- 
cally sound and the result completely foolproof. Only 
then will it be found whether the presence of certain 
items is justified, whether duplications exist, whether 
materials are redundant and whether stocks are idle 
or slow moving. If the existing classification is not 
capable of revealing duplications and redundancies, 
then it is falling short of its essential function. 
Varieties will increase to no useful purpose, stocks 
will rise and further capital be tied up. It is the 
function of classification to bring these anomalies to 
light and to localise them; to eliminate superfluous 
variety and control essential variety; to release 
capital and to prevent wasteful dissipation of the 
firm’s assets. 

To many, classification and coding appears as a 
low grade job of grouping similar items and alloca- 
ting numbers and letters—more often than not 
meaningless. To others, it signifies more paper work. 
But, to enlightened Management, classification has 
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come to be regarded as an organisational service as 
much as any other management technique. It must 
be dynamic and not static and, providing it is pur- 
posefully designed and technologically sound, it 
will :— 
1. constitute a revealing description of all the 
firm’s holdings—materials, stores, products, 
plant; 


2. help to make use of forgotten items; 


3. bring to light everything that is not indispens- 
able, with a view to its elimination; 


4. facilitate the creation of something new utilising 
as Many existing items as possible. 


The Cost of Faulty Classification 


Employees seeking to bring order and clarity into 
their firms often create systems of classification 
without having the essential specialised knowledge. 
They fall into the trap of regarding such work as 
an end in itself, rather than the means, and conse- 
quently classify for the sake of classifying, achieving 
only deceptive orderliness. Such systems, including 
those purporting to be universal, fail to prevent the 
increase of needless variety in the future, let alone 
eliminate that which accrued in the past, and often 
conceal the true identities of items classified. 


Codes usually consist of figures and letters. Some- 
times dimensional features are also included. These 
are often arranged without any logical order. Quite 
frequently, the codes consist of a variable number of 
digits. Such codes fail, either because they do not 
allow for expansion, or because they become unin- 
telligible. The classifications expressed by such codes 
are, from their inception, obviously doomed to be- 
come inefficient tools. Does a progressive firm retain 
a useless or out of date machine when a new and 
more productive machine is available, the cost of 
which can be recovered in a reasonably short time? 


Classification by the Specialist 


The prospective owner of a new car is not inter- 
ested in the steel alloys used in the steering column, 
nor in the structure of the brake mechanism. He 
relies upon the manufacturer to resolve these 
mechanical points. But he is concerned with the 
petrol consumption, ease of maintenance and hand- 
ling, simplicity to drive, comfort and colour. These 
might be termed his “car specification” which the 
car manufacturer—the specialist—fulfils for him. 

Similarly, specialists in industrial and commercial 
classification and coding meet the specific individual 
requirements of each particular organisation. While 
the principles of classification and coding are uni- 
versally applicable, the techniques now developed 
enable any industrial concern to 


MANUFACTURE THE MAXIMUM VARIETY 
OF PRODUCTS OUT OF THE MINIMUM 
VARIETY OF COMPONENT PARTS USING 
THE MINIMUM VARIETY OF PRIMARY 
MATERIALS AND TOOLS. 


This is considered to be essential, and can only be 
achieved by systematical classification, of which the 
coding is the symbolic expression. There are import- 
ant technical and practical reasons why purely 
numerical codes should be used, consisting of a care- 
fully selected number of digits. Once their number 
has been adopted, normally seven or eight digits, the 
length of the code should remain constant through- 
out. 


The “ Brisch ’? Method described 


The lines of thought leading to certain well defined 
methods of Classification and Coding resulted in 
establishing two vital and fundamental principles 
without which the “ Ex Minimo Maximum ” philo- 
sophy could not become a reality. These are: 


(i) The inclusion of all the essential requirements 
of the user. Every classified item has various 
characteristics and the selection of the charac- 
teristics which are essential from the user's 
point of view is of primary importance. The 
selection and the sequence in which the 
characteristics are then arranged, determine 
the design of the classification itself and of its 
numerical expression, i.e. the code. It is here 
that the specialist’s skill and experience need 
to be applied. By ensuring that the character- 
istics conform to the essential needs of the 
user, two important principles are satisfied, 
namely :— 


(1) a set of characteristics must denote one 
item and one item only; 


(2) the characteristics must be arranged so that 
the classification proceeds systematically 
from the general to the particular. 


These restrictions leave considerable freedom to 
choose the characteristics and an even greater lati- 
tude to determine the sequence in which to list them. 
On the other hand, this freedom is restricted by the 
stipulation that the characteristics must conform to 
the essential needs of a given user. Only by accept- 
ing this limitation is it possible to ensure that all the 
items capable of satisfying similar needs are brought 
together when classified. Since these needs vary from 
one firm to another, the characteristics and sequences 
selected will also be different in each case. 


(ii) The logical selection of the common denomin- 
ator of characteristics. In classifying, for 
instance, plants, Linnaeus regarded their 
morphological characteristics as the common 
denominator, because similar plants possess 
parts of similar type, shape and location. But 
in industry there are no general rules to serve 
as a common denominator and characteristics 
must be selected to suit the user’s essential and 
specific needs. The problem is to select the 
most significant characteristics of every item 
of materials, components, tools, plant or 
product used or produced by the firm, and, at 
the same time, to cover all their possible appli- 
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cations. ‘Thus, for primary materials, the 
characteristics selected should disclose their 
nature (composition, physical properties, finish) 
and dimensional features. In the case of 
bought-out commodities, it is their functional 
characteristics: while in the case of components, 


IDENTIFICATION 


Elimination of duplications 
due to faulty nomenclature 


CLASSIFICATION 
AND CODING 


Rational grouping and 
arrangement 


SIMPLIFICATION 


25%, Elimination of unnecessary 
items 


STANDARDISATION 


Selection and control of 
preferred items 


it is usually the shape, not only because this is 
how they are first conceived by the designer. 
but also because the shape strongly influences 
his choice of the material and of the manufac- 
turing process. Components classified in this 
manner are easily located. All interchangeable 
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or similar items capable of serving the same 
purpose are brought together. The cost of 
designing anew an existing part can be saved. 


The Technique of Classification 


Firstly, all items under consideration must be pre- 
cisely and unambiguously defined. 

Secondly, each item must be classified according 
to its basic characteristics. 


This necessitates :— 

(a) recording those characteristics which corres- 
pond to the user’s requirements, thus forming 
an inventory of his needs; 


(b) assessing the relative value of each need so as 
to form the sequence of classification upon 
which the whole framework is based; 


(c) examining each item and in effect evaluating 
it according to the various functions or require- 
ments it is capable of satisfying. 


All industrial data in an organisation may be 
classified under ten general headings or main classes, 
e.g. : 

0000 Organisation and operations 

1000 Primary materials 

2000 Bought-out commodities (“ shelf” items) 

3000 Manufactured components (to users’ own 
drawings) 

4000 Sub-assemblies and assemblies (products) 

5000 Tools and portable equipment 

6000 Plant and machinery 

7000 Real estate, services, utilities 

8000 Scrap. Waste 

9000 Reserved 


Each class is further divided into sub-classes, 
groups and series and covered by a Code Number, 
each digit of which is descriptive and meaningful. 


For example, bright mild steel tube, round, seam- 
less, 0.750 in. O/D x 10 S.W.G. might be coded 
1174—401, analysed as follows :— 


CLASS — Primary material 
SUB-CLASS * 1 * *—***-—JTron and carbon steel 
GROUP ##7* _*4#4_ Tube 

SERIES **#*#4_***_ Mild steel 


HHH* 4% 


1 ***_*** 


— Round, seamless, speci- 
fied lengths 

****_*0Q1-0.750in. O/D x 

10 S.W.G. 


The Code and the Catalogue 


The final classification takes the form of a cata- 
logue of code numbers and item descriptions. It 
becomes a “common language” throughout the 
organisation, enabling anyone to determine any item 
with complete certainty, and provides rational 
standardised definitions. I feel that it can be claimed 


that, as a result of the techniques evolved, the Code 
is essentially simple; 
is technologically correct; 


is constructed so that each digit expresses a 
simple meaning by virtue of its value and 
position ; 

can be interpreted by unskilled personnel; 

embraces all the users’ present needs and allows 
for expansion to cover future needs, since it is 
designed to suit the specific requirements of 
each particular organisation concerned; 

eliminates the need to memorise the code num- 
bers, since, because of the descriptive nature 
of the code, they soon become associated with 
the items themselves, and errors due to the 
human element are greatly minimised. 


How the Code is used 


After the establishment of the catalogue has 
brought to light concealed duplications and has 
already eliminated part of the unnecessary variety, 
the Coding Officer, who has been trained in and is 
responsible for the operation and maintenance of 
the Code, has the following functions to perform :— 


(i) preventing any unnecessary variety from being 
introduced by critically examining all proposals 
for the addition of new items in the catalogue 
with a view to finding out whether an existing 
item can be used, and, if not, whether one or 
more existing items can be discarded when a 
new one is introduced; 

(ii) eliminating, by methods already mentioned, 
those items whose retention cannot be justified 
and preventing their being re-ordered. 

So far as components are concerned, many new 
drawings are produced because it is either impossible, 
or it takes too long, to find the existing part drawings. 
The Code brings like items together and the 
numerical character of the Code allows for very 
quick comparison of all similar drawings. Conse- 
quently, before a new component is designed, all 
existing drawings of the same or similar shape can be 
quickly produced to see :— 

(a) whether an existing part will serve the pur- 
pose, with slight modification if necessary, so 
as to avoid the cost of designing, tooling, pur- 
chasing, planning, progressing and _ storage 
associated with every new part, and the loss in 
production and pre-production time which 
inevitably results from the introduction of a 
new component; 


or (b) whether, if no existing part will serve the new 
purpose, the new one can be so designed as to 

serve also the purpose of some of the old ones, 

thus enabling the latter to be eliminated with 

the result that the variety of holdings is not 
increased. In addition, old tools can often be 
modified to produce the new part, which is 
another potential source of appreciable savings. 
After the elimination of items which fulfil identical 
needs and those for which no justification can be 
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IDENTITY 


Under proprietary names 


Under conventional designations 


CONCEALED— 


Under reference to location 


referring to function or applica- 


tion 


The same material 







Polyvinyl 


chloride 


Arbor 
Axle 
Bar 
Bolt 
Boss 
Button 
Column 
Cotter 
has been found to be commerci- Dowel 
ally available under the following Mandrel 
proprietary names : Peg 
Pillar 
BX PVC Li-Lolastic Pin 
Capovin Lorival Piston 
Cap-Plastube  Marvinol Pivot 


The same type of component 


was separately designed, produced 
and stored as: 


It was also found under compo- 


IN THE SAME FIRM 


The same pipes and pipe fittings 


Ca 






Plug 
Plunger were found in stores in three 
Post different locations according to 
Rivet their use: 

Rod eee : He a DD 
Roller 1. FACTORY MAINTENANCE 
Shaft STOCK 

Shank Piping for gas, water, com- 
Spigot pressed air. 

Spindle 

Stud . ane ye ; 
Tappet 2. PRODU CTION STOCK 
Trunnion Parts used in construction 
Valve of products. 


3. PLANT SPARES 


Parts serving machine tools. 


Pin link 
Pin hinge 


Chlorovene Mipolam 

Clorcom Periflex 

Corvic Portex Vinyl site names, such as: 
Craylene Rilene Pin anchor 
Duraplex lenaduct Pin crank 

Erinoid Tygan Pin push lever 


Everflex Vinatex 
Flexatex Vinylite 
Koroseal Vynan 
Kenutuf Welvic 








Pin clamp plate 

Clutch toggle pin 

Governor drive coupling pin 
Distributor drive plain pin 





found, all other items which are closely related and 
which the Code has brought together, are critically 
examined. Accumulation of numerous entries is often 
a pointer to needless variety. In the case of compo- 
nents, those having but one use should be considered 
as the first to be eliminated, while those having 
several functions are usually retained. This stage of 
the work requires a thoroughly analytical approach, 
because small quantities, having often a slow rate of 
stock turnover, are not necessarily those items which 
can be dispensed with, while on the other hand, 
those extensively used are not always the ones to 
retain. 

Generally speaking, classification designed for the 
specific requirements of each particular organisation, 
as opposed to one of more universal application, 
quickly indicates the field of action and establishes 
priorities for an orderly programme of simplification 
and standardisation. The work is facilitated and 


quickened and nothing is left to chance or haphazard 
decisions. 
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The descriptive nature of each digit indicates, in 
many instances, common characteristics between 
classes. For example, if the figure 3, as the third 
digit in a Primary Material Code indicates “‘ Round 
Bar”, the same figure, as the second digit in the 
component code, could indicate a straight centre line 
cylindrical component; if the first digits of a code 
number representing “ Hand or Portable Hammers ”’, 
were 5210, and those representing “ Machine Ham- 
mers ”—6210, then the operation of hammering 
would be 0521 if manual or 0621 if by machine. 
There is, therefore, what may be described as a 
horizontal relationship between the various classes. 


Results of Good Classification—Some Examples 


The first outcome of systematical classification is 
that all identical items are revealed, whose nature 
has hitherto been hidden by misleading and fortui- 
tous nomenclature. For example, an identical item 
was found under tinned copper wire, copper flex and 
braid. Identification disclosed that eleven apparently 


— 


IDENTITY CONCEALED— 
Under reference to customers 


Each year a firm producing sheet metal compo- 
nents 


prepared received 
40,000 4,000 
estimates orders 





all classified undex clients’ names. 


How could the D.O. possibly find out : 
— whether the same component was already 
designed for other clients? 


— whether existing tools, slightly modified if 
necessary, could be used to produce the re- 
quired components? 


Result. 
— for each tender: a new design; 
— for each order: a new set of tools. 


UNNECESSARY VARIETY 


A designer in an engineering firm would rather 
draw a new component than undertake the formid- 
able task of finding a similar and already existing 
one. 

Thus he designed an “ Operating Arm” unaware 
that there was in existence a very similar “ Lever ”, 
the blank of which could be directly used for the 
new component. 

Furthermore—if the first drawing could have been 
found, in all probability the actual component itself 
and many others related to it, such as shaft, bearings 
and brackets, could be directly used. ; 





Cause. 


Different descriptions and different numbers for 
identical or similar components, relating them to 
their assemblies only. 


Result. 
— new component manufactured; 
— new tooling designed and made for blanks 
which were actually in stock; 
— additional work imposed on the purchasing, 
costing, time study, production control and 
manufacturing departments. 





different kinds of flat mild steel corresponded, in fact, 
to two specifications only. 2 B.A. Studding was 
found under eight different names. Such concealed 
duplication seldom amounts to less than 10 per cent. 
of the number of varieties held. Items almost 
identical, differing by an insignificant feature only, 
become a single item under the same code after 
classification. Redundancies are thus revealed and 
by the removal of unnecessary holdings the first 
savings are effected. 


Next there are revealed those items, the need for 
which has been greatly reduced or has completely 
vanished, i.e. the slow moving or idle (dead) stocks. 
Classification enables them to be :— 

(a) used as alternative material in their present 

state for current production; 

(b) fully utilised after small modification, _re- 

processing or re-working (e.g. rod or wire 
redrawn to a size in greater demand); 


or 

(c) exchanged against more commonly used 
material. 

Stock levels are therefore reduced, the rate of 
turnover increased, storage space used more economi- 
cally and stores layout improved. 

The following examples of the results of applica- 
tion of rational classification illustrate the contri- 
butions made by this method towards improving 
productivity and reducing costs. 

(a) Reductions of up to 10 per cent. in the number 
of drawings produced have been achieved, 
resulting in savings up to £10,000 per annum. 

(b) 10 per cent. of a firm’s 15,000 tools were found 
to be no longer in use. With the help of the 
code they were brought back into operation to 
make new components at a modification cost 
of one-third cost of new tools. 

(c) The delivery of twelve machines, at £10,000 


each, was in danger of being held up due to 
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the faulty processing of one component. No 
spares or raw material were available but the 
code revealed that components belonging to an 
entirely different machine and of the right 
material existed, and these were easily substi- 
tuted for the rejected parts. An otherwise 
inevitable and appreciable delay was avoided 
and delivery made on time. 

(d) Many cases of up to 40 per cent. of materials 
eliminated and storage space reduced by as 
much as one-third are on record. 6,000 varie- 
ties of Primary Materials held by one firm were 
reduced to 3,500. As a result, purchases of 
certain materials were suspended while the 
factory lived on its stock of these materials for 
over three months. 

(e 


~ 


129 varieties of oils, held by one firm of world- 

wide renown, were reduced to twenty-two. 

(f) The time required to make the inventory at an 
electrical firm was three to four weeks. After 
classification and coding by the Brisch method, 
this was reduced to two to three days. 

(g) 66 sizes in three grades of case hardening 

carbon stee] rods were reduced to fourteen 

sizes in one grade. 


(h 


— 


For a packaging carton, box-maker’s linen was 
originally specified. Classification grouped all 
similar cartons and revealed that in this single 
instance an expensive material was being used. 
As a result, a cheaper material, which passed 
all the tests to which the linen had been sub- 
jected, was substituted. A saving in material 
cost of £8,000 per annum was obtained. 


Direct Financial Benefits 


In the main, the savings resulting from good 
classification and coding are two-fold. 


(i) Those arising from stock reduction and im- 

creased rate of stock turnover. 

The Mutual Supply Agency has established that 
the annual cost of stock holding should be assessed 
at 25 per cent. of the stock value, taking into 
account the cost of capital, accommodation, handling 
and maintenance, clerical procedures of purchasing 
and stock control, insurance and loss through deteri- 
oration, pilferage and obsolescence. This figure is 
based on American conditions and might be con- 
sidered high for conditions in the United Kingdom. 
Investigations with a number of firms in this country 
have revealed that this annual cost of holding stock 
varies between 15 and 25 per cent. of the value of 
the stock held. Savings arising from, say, 10 per cent. 
stock reduction can therefore be quite appreciable. 

A 50 per cent. increase in the rate of stock turn- 
over can bring about an annual saving equivalent to 
5 per cent. of the value of the stocks, if the lower 
figure of 15 per cent. is taken. For example, if the 
stocks held amount to £300,000 and the rate of 
turnover is increased from two to three times per 
year (50 per cent. increase) by the elimination of 
idle, slow moving and unnecessary items, then the 
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annual saving amounts to 5 per cent. of the £300,000 
or £15,000 per annum. (A 20 per cent. increase in 
turnover would yield 24 per cent. or £7,500 per 


annum.) In addition, capital to the value of the 
stock reduction is released for more essential purposes. 


(ii) Those arising from the prevention of un- 
necessary new component manufacture and 
tooling and the elimination of duplicate and 
superfluous variety. 


The easy accessibility of old drawings for many 
years past enables the designer to use existing com- 
ponents, their blanks, castings or forgings as such, 
or slightly modified if necessary, instead of designing 
new ones. 

It has been found that duplication of identical and 
fully or partly interchangeable items, due solely to 
misleading nomenclature and faulty coding, is seldom 
less than 10 per cent. and often as high as 15 per 
cent. of the total amount. Simplification, correctly 
applied, results in a corresponding saving not only on 
materials and labour, but also on all corollaries such 
as designing, tooling, production planning, stock 
control, handling and clerical work. 

Usually such subsidiary costs amount to not less 
than £15 and, in some cases. as much as £50, for 
each variety held. 

If, therefore. the output of a Drawing Office 
amounted to, say, 1,000 drawings per year, the 
savings secured by an elimination of 10 per cent. of 
duplicate component drawings would, at a conserva- 
tive estimated cost of £20 per item, amount to 
£2,000 per annum in these costs alone. 

In addition to the savings arising from the preven- 
tion of the preparation of duplicate or similar draw- 
ings in the future, action can be taken to apply 
simplification by eliminating the unnecessary compo- 
nents and tools already in existence which have been 
brought. to light by the code book. While the time 
and money already spent on the designing, drawing, 
tooling, ordering, planning, programming, handling, 
stocking and clerical costs cannot be recovered, the 
cost of retaining and replacing superfluous compo- 
nents and their tools is saved for each variety dis- 
pensed with. 

Furthermore, the Production Controller is aided 
in his programming and planning. The Time Study 
Engineer can more easily synthetise time standards. 
Work routing becomes automatic, and the foreman 
can plan his machine loading to reduce setting up 
time to a minimum. By following the sequence of 
code numbers the storekeeper obtains a better utilisa- 
tion of the storage space available because items of 
related size and type are kept together. The code 
numbers are at the same time location numbers (for 
example, bin or file numbers) and allow for instan- 
taneous finding of a drawing in the Drawing Office, 
a record in the Purchasing or Stock Departments or 
an item in the Stores. 

Where mechanised accounting is in operation 
considerable saving in punch card space is achieved 
where descriptive code numbers are used. Not only 
do these codes identify and describe each item but 
they can be used directly for mechanical sorting. 
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As only numbers and no letters are used the sorting 
time is reduced. 

The material benefits which the Code provides are 
by no means the only ones. The Code also gives its 
users new habits of thought. It stimulates their 
determination to simplify and to obtain the maxi- 


mum usage from all available resources, to reject 
every new addition which is not manifestly an im- 
provement or a necessity, and to strive continually 
for both technical and economic progress—in other 
words, for the means to achieve higher productivity 
in the widest sense. 








PRACTICAL INTERPRETATION OF 
DRAWING LIMITS 


The Engineering Metrology Association has been 
asked by the British Standards Institution to collect 
data which will assist in the compilation of British 
Standard Specifications and in the preparation of a 
handbook on gauging practice to be published by the 
Institution. A sub-committee of the Association has 
been formed for the purpose of co-operating with 
the B.S.I. in the collection of information. Several 
members of the Association sit on the B.S.I. technical 
committee concerned with gauging principles and 
practice. 

Members and others are asked to offer any inform- 
ation within their experience on the matters detailed 
below. In any publication arising from such inform- 
ation, due credit will be given to the Association but 
names of firms or individuals will not be revealed. 

Experience of the gauging of female threads with 
long-flank ““ Not Go” gauges: comparison of results 
obtained from long-flank gauges with those obtained 
from short-flank gauges, particularly on threads with 
bad thread form. 

(Note: This information is urgently required by 
the B.S.1.) 

Suitability of standard-type gauges for their in- 
tended purposes; cylindrical plug gauge, cylindrical- 
ended bar or plate gauge, spherical or spherical-edged 
disc gauge, etc. 

Comparison between the use of fixed gauges and 
direct measurement in production inspection by 
mechanical, pneumatic, electrical or other methods. 

Details of systems where measurement is used at 
the machine, but fixed gauges are used for inspec- 
tion; other systems where shop and _ inspection 
methods differ. 

Preference or otherwise for dimensional compari- 
son by indicating gauges. 

Gauging methods for errors of form. 

Gauging of non-rigid components (i.e. those 
having slender sections which may deflect under 
normal measuring pressure). 

Any methods of measurement or gauging which 
have been used in the settlement of disputes, e.g. 
between supplier and customer. 

Any further comments on gauging methods in 
general. 


Replies dealing with any or all of the above items 
should be addressed to: 
The Technical Secretary, 
Engineering Metrology Association, 


Northampton Polytechnic, 
St. John Street, 
London, E.C.1 

as early as possible. 


DIPLOMA IN PERSONNEL MANAGEMENT 


The Department of Economics and Social Science 
in co-operation with the Department of Industrial 
Relations offers a sessional course in Personnel 
Management for students who intend to specialise in 
problems of human relationships in industry or 
closely related fields. 

The course is designed for a small group of 8—10 
students who will be carefully selected and given 
considerable individual attention during their year 
in Cardiff. Thanks to the readiness of local business 
firms to offer facilities for visits of observation and 
periods of practical work in personnel departments, 
students are given regular opportunities of testing 
academic principles in practical situations. 

Applications will be considered from candidates 
who are 

(a) graduates of British Universities, or 

(b) holders of Social Science Diplomas, or 

(c) older men and women (24 years and over) with 


a satisfactory academic background, who are 
nominated by their company to take the course, 
or who may wish to enrol on their own initia- 
tive. 

Candidates will be expected to have gained some 
industrial or commercial experience before beginning 
the course. 

Students are selected by interview and record. 
Senior Personne] Managers have promised to help 
in this selection, which will incidentally admit the 
student to membership of the Institute of Personnel 
Management. The closing date for applications is 
June 15th, 1954, and full particulars may be obtained 
from the Department of Economics and Social 
Science, University College, Cathays Park, Cardiff. 


CORRESPONDENCE 


Correspondence is invited on papers and articles 
appearing in the Journal, or on any matters of 
interest to production engineers. Letters should be 
addressed to the Editor. 10. Chesterfield Street, 
London, W.1. 
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REPORT OF THE MEETING OF COUNCIL 


Thursday, 29th April, 1954 


7 last Council Meeting of the present Session 
was held at 36, Portman Square, London, W.1, 
on 29th April, 1954. The Chairman of Council 
presided over the meeting, at which thirty-two 
members were present. 

Before proceeding with the business of the meeting, 
the Chairman welcomed Mr. M. J. Hemmett, 
Chairman of the Luton Graduate Section, and 
Mr. H. W. Badger, M.A., the Institution’s Education 
Officer, who were attending Council for the first 
time. 


Ad Hoc Committee on Finance 


A motion put by Mr. R. E. Leakey, London Sec- 
tion President, on behalf of the London Section Com- 
mittee, that an Ad Hoc Committee be appointed to 
examine the financial position of the Institution, was 
negatived by 23 votes to 7 votes. 

The general feeling of Council, as expressed by 
several members. was that the financial position of 
the Institution, as set out in the published accounts 
and in the detailed statement which had been issued 
as an Appendix to the Council Papers, was satis- 
factory and reflected credit on the good manage- 
ment, through some difficult times, of the Finance 
and General Purposes Committee. Those responsible 
had concentrated not on the mere saving of money, 
but on employing the funds so that the Institution’s 
future development would be safeguarded. 


The New Headquarters 


The Secretary reported that the new headquarters 
would be occupied early in May. The total capital 
cost of acquiring and adapting the premises for use 
as a headquarters would be in the region of £50,000. 
The sum of £10,000 had been received in the form 
of donations to the Building Fund. If no further 
donations were received, the Institution’s overdraft 
at the end of the financial year would be of the 
order of £9.090 or £10,000. 


Council Election, 1954/55 


It was agreed that the twelve members elected to 
Council under the old Constitution should all retire 
this year, instead of only six members retiring as was 
customary, so that the new Council could be set up 
strictly in accordance with the revised Articles of 
Association. 
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Election of Principal Officers, 1954/55 
The Council approved the Finance and General 
Purposes Committee’s recommendation that the 
following be elected : 
President 
Chairman of Council 
Vice-Chairman of Council 


Sir Walter Puckey. 
Mr. G. R. Pryor. 
Mr. H. G. Gregory. 


Regional Organisation 

The Chairman reported that since the last Council 
Meeting the Ad Hoc Committee on Regional Organi- 
sation had held one meeting, when problems of 
Regional organisation had been discussed. Some time 
had been spent on the question of election of officers, 
and he had been informed that six Regions out of 
the twelve had completed their arrangements, and 
that the remaining six were in the process of doing 
so. 

The question of regional finance was still being 
discussed at Regional and Section level, but generally 
speaking it seemed as though the proposed scheme 
would be adopted. 


American Society of Tool Engineers 

It was unanimously agreed that a telegram of 
congratulation be sent to Mr. J. P. Crosby, the in- 
coming President of the American Society of Tool 
Engineers. Mr. Crosby becomes an honorary mem- 
ber of the Institution on his election as President of 
the American Society of Tool Engineers. 


Education Policy 


The Education Committee reported that they had 
had considerable discussion on the possibility of 
adjusting the Institution’s examination syllabus to 
make it possible for students whose basic technology 
was not Mechanical Engineering to enter the 
Institution. 

The discussion had been suspended temporarily 
whilst the views of Sections were obtained on the 
recently circulated Report on “Broadening the 


Base ’ 


Examination Fees 


On the motion of Mr. S. A. J. Parsons, Chairman 
of the Membership Committee, seconded by Mr. 
E. P. Edwards, the Council adopted a recommenda- 
tion by the Membership Committee that a revised 


ee 
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schedule of fees should be introduced. The revised 
schedule includes the introduction of an_ initial 
Registration Fee, which will be credited to an 
applicant as part of his first year’s subscription, and 
also amends the Examination Fees so as to make 
the fee paid conform more closely to the actual cost 
incurred for each part. Exemption fees will also 
be introduced. 

It was agreed that the revised schedule would take 
effect from Ist July, 1954. Full details will be 
available to members as soon as a revised “ Member- 
ship and Examination Regulations” booklet can be 
printed. 


Production Exhibition and Conference 

It was reported that virtually all the Exhibition 
space had been taken up. Arrangements for the 
Conference programme were complete, and details 
would be circulated to members with the May 
Journal. 


Annual Dinner 


It was reported by the Finance and General Pur- 
poses Committee that the Institution’s Annual 
Dinner would be held on Friday, 8th October, 1954, 
at the Dorchester Hotel, London. 


The Journal 

Under the guidance of the Editorial and Papers 
Committee, the standard of material appearing in 
the Journal had been maintained, and a wide range 
of subjects of interest to production engineers had 
been covered. 

The Editorial Committee had been fortunate in 
obtaining authoritative contributions to the present 
series of leading articles, “ Universals of Production ”, 
some of which had attracted considerable notice in 
the national press. 


Institution Awards 

Two Sub-Committees had been appointed by the 
Papers Committee to assess Papers for the 1952/53 
Awards, and were proceeding with this work. 


Summer School 


It was reported by the Education Committee that 
the finally-selected theme for the 1954 Summer 
School would be “ Practical Training for Production 
Engineering”, and would not be restricted to 
apprentice training as previously announced. 


Liaison with Sections outside U.K. 

On the suggestion of the Vice-Chairman of 
Council (Mr. G. R. Pryor), Council expressed their 
sincere thanks to Mr. J. E. Hill for his generous 
offer to take into his works for training one student, 
each year, from Australia. 

The Vice-Chairman also referred to the Chair- 
man’s recent visit to the Canadian Section, and read 
to Council a letter subsequently received from the 
Section, in which they expressed their great apprecia- 
tion of Mr. Burke’s visit, and their continued enthu- 
siasm for and interest in the Institution. 


The Chairman emphasised the valuable potentiali- 
ties of the Canadian Section, and stressed the fact 
that in view of its remoteness from the U.K. the 
greatest help and co-operation in its development 
must be forthcoming from the Institution in London. 


Materials Handling 

The newly-constituted Sub-Committee on Materials 
Handling reported that they had met twice since the 
last report, and had drawn up new terms of reference 
which had been approved by the Research Com- 
mittee. 

It was proposed to hold a one-day Exhibition and 
Conference in the autumn. 

The Sub-Committee had suggested that a Report 
be produced on “The Cost of Handling”, in 
collaboration with the Institute of Cost and Works 
Accountants and the Institute of Materials Handling, 
and a joint meeting had been held to discuss this 
proposal. 


Production Control 

The Sub-Committee on Production Control re- 
ported that in collaboration with the Works Statistics 
Sub-Committee of the I.C.W.A., they had drafted a 
Report which it was hoped would be published to- 
wards the end of the year. 


Materials Utilisation 

The Sub-Committee conducting this investigation 
reported that material was now being collated for 
the publication of their Report. 


Research 

The Research Committee were pleased to report 
that the Institution’s co-operation and support had 
been requested by the University of Southampton, in 
connection with a survey into “The Impact on 
British Economy of American-originated Companies 
Operating in the United Kingdom ”. 


Standards 

An article by the Chairman of the Standards 
Committee, Mr. C. M. Holloway, reminding mem- 
bers of the importance of standardisation, had been 
published in the April issue of the Journal. 


Library 

It was reported by the Library Committee that 
work was proceeding steadily on the Catalogue, 
which should be in the hands of the printers by 
June. 

A number of members had recently offered to assist 
in the work of abstracting and reviewing books, and 
the Committee accepted these offers with gratitude 
and pleasure, and thanked other members for their 
continued support in this matter. 


Conference on Production Information 

It was reported that approximately twenty 
members of the Institution attended the successful 
Conference on Production Information held at the 
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College of Aeronautics, Cranfield in April. The 
speakers included four members of the Institution— 
Mr. M. Seaman, Chairman of the Editorial Com- 
mittee; Mr. L. J. Saunders and Mr. G. Cubitt-Smith, 
members of the Library Committee; and Mr. Peter 


Spear. 


Formation of Tees-side Section 

The Council approved the Finance and General 
Purposes Committee’s recommendation that a new 
Section of the Institution be established on Tees-side. 


Local Section Reports 


Local 
which 


Council received the 
Reports, extracts from 
356-359 of this Journal. 


Section Quarterly 
appear on pages 


Elections and Transfers 


The Council approved a number of recommenda- 
tions for election to membership, and _ transfers, 
particulars of which appear on pages 354 and 355 of 
this Journal. 


Honours 


The Council noted with pleasure that Her Majesty 
had conferred the award of M.B.E. on the following 
members of the Institution : 


Mr. F. R. Charlton, Associate Member. 
Mr. J. Hastings, Associate Member. 


Obituary 
The Council recorded with regret the deaths of 
the following members : 
Mr. J. A. Hannay, Hon.M.1.Prod.E. 
Mr. G. I. Horton, A.M.I.Prod.E. 
Mr. A. W. B. MacGregor, A.M.I.Prod.E. 
In paying tribute to Mr. Hannay, the Chairman 
referred to his invaluable and enthusiastic service, as 
one of the first 500 members of the Institution. 


Tribute to Chairman 

Mr. J. E. Hill said that as this was the last occa- 
sion on which Council would be composed of the 
present members, he thought it fitting to thank the 
Chairman for the very able manner in which he had 
conducted the meetings. He was sure he spoke for 
all members of Council when he said they had been 
pleased to sit under Mr. Burke’s guidance. 

Mr. A. L. Stuchbery said he would like to associate 
himself with Mr. Hill’s remarks, and hoped that 
Mr. Burke would feel a great deal of satisfaction in 
the progress that had been made under his Chair- 
manship. 

In a brief reply, Mr. Burke expressed his sincere 
thanks for the Council’s appreciation of his efforts 


and for their constant support during his period of 
office. 


Date and Place of Next Meeting 

The next meeting of Council was arranged to 
take place at 11.0 a.m. on 22nd July, 1954, at 10, 
Chesterfield Street, London, W.1. 








ELECTION OF MEMBERS 


29th April, 1954 


ADELAIDE SECTION 
AS ASSOCIATE MEMBERS 
J. L. Naylor, J. L. Nunns 


NEW AFFILIATED FIRM 


AS GRADUATE 
S. Krishnamurty 
TRANSFERS 


AS STUDENT AS GRAD 


UATI 
V. K. Vij H. E. Coelho, P. J. Wright. H. J. Radford 


FROM ASSOCIATE MFMBER TO MEMBFRS 


S AS STUDENT 


DERBY SECTION 


Horwood Bagshaw Ltd L. L. Gonda, G. E. Townsend. AS GRADUATES AS STUDENTS 
rig ees Ny a SEN — s CALCUTTA SECTION S. Groves, W. J. Lambert, N. Henshaw, K. B. 
i Ss “$s. iddlebrook _— ate - 
=— ‘ AS ASSOCIATE MEMBFR AS STUDENTS G. Sparham. Hulley. 
Lt.-Col. G. S. Bedi A. Haleem, N. K. donating 
cnr noennencaaiames SECTION ine %- Chkcente FROM GRADUATE TO ASSOCIATE MEMBER 
AS ASSOCIATE MEMBER G. Fox 


Cc. C. Jordar TRANSFER 

AS GRADUATES 

R. Collett, E. P. Harris, J. E. Karle, D. M. Lovett 
H. Scholes, J. B. Tompkin. 

AS STUDENTS 

K. A. Brookes, B. H. Dewick, J. A. Durrant, 
M. G. Everiss, C. M. Johnson, D. Keeling, 
K. Maddison, J. H. Washbrook. 

fRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 


A. Y. Stirrat 


A. Akhikari. 


AS STUDENT 
H. Akhtar. 


TRANSFER 


D. L. McNamara. 


FROM GRADUATE TO ASSOCIATE MEMBER 


FROM GRADUATE TO ASSOCIATE MEMBER 


EASTERN COUNTIES SECTION 


AS MEMBER 


CANADA SECTION J. A. Danielli 


TRANSFERS 

PROM ASSOCIATE MEMBER TO MEMBER 

L. L. Bott. 

FROM GRADUATE TO ASSOCIATE MEMBERS 

B. R. Benslv, N. Holmes. H. R. Stansfield. 





FROM GRADUATE TO ASSOCIATE MEMBERS 

Cc. E. Cox, A. P. Morris, J. P. Robinson, G. ( 
Walford 

FROM STUDENT TO GRADUATE 

P. Hayward 


BOMBAY SECT!ON 


AS ASSOCIATE MEMBERS 
M. N. Appoo, Capt. 8S. Balasubramaniam. 
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CORNWALL SECTION 
AS STUDENT 
A. R. J. Simon. 
TRANSFER FROM 
FROM GRADUATE TO ASSOCIATE MEMBER 


J. F. Horler. 


COVENTRY SECTION 
AS ASSOCIATE MEMBER 
A. E. Washbourne. 


EDINBURGH SECTION 
AS STUDENT 


I. C. Noble 


GLASGOW SECTION 


AS ASSOCIATE MEMBER 


E. W. Toug! 
AS GRADUATE AS STUDENTS 
W. R. Smith A. C. Bell, J. Walker. 


an 
as 


to 


GLOUCESTER SUB-SECTION 
AS GRADUATE 
P. F. Jowitt. 


LEICESTER SECTION 
AS ASSOCIATE MEMBER 
T. Humble. 
AS GRADUATES 
R. J. Edwards, T. W. Green, P. C. Hawkes. 
4S STUDENTS 
M. J. Brown, J. K. C. Pegg, T. H. Preston, 
W. G. Whiteley. 
fRANSFER 
FROM STUDENT TO GRADUATE 
FE. Newman. 


LINCOLN SECTION 
AS STUDENT 
D. G. Waddingham. 


LIVERPOOL SECTION 
4S ASSOCIATE MEMBFR 
H. C. Swain. 


AS GRADUATE AS STUDENTS 
4. Ellison. FE. J. Crompton, J. 
Grimshaw. 


PRANSFERS 
FROM STUDENT TO GRADUATES 
D. G. Davies, F. Tilston. 


LONDON SECTION 

\S MEMBERS 

Cc. F. Collins, A. J. B. Combs, F. C. Garner, 
F. H. B. Kelson, F. C. Lock. 

AS ASSOCIATE MEMBERS 

G. A. Black, F. A. Clarke, H. Cousins, P. Davie, 
H. J. Elton, Maj. E. G. Hughes-Jones, C. 
Matthews, H. B. Merriman, M. L. Puri, A. C. 
Rayment, A. Robb, D. C. Robinson, S. C. 
Rouse, J. C. Thompson. 

AS ASSOCIATES 

F. Corry, T. C. Payne, O. Walker. 

RE-INSTATEMENT AS ASSOCIATE 

F. G. E. Gardiner. 

GRADUATES 

J. M. Ackland, P. Spence-Brown, J. G. Hancock, 
I. A. Khan, J. C. R. Nicholson, K. A. Rutter, 
D. G. J. Sellwood, G. P. Stopford, D. V. Wat- 
son, C. F. G. Williams. 

AS STUDENTS 

4. Ambrose, R. J. Biggs, R. F. Carroll, G. S. 
Cheeswright, B. P. Collins, P. L. Davey, 
J. A. Gow, P. J. Hobson, D. R. Lawson, K. 
Matta, K. E. Reader, R. M. Turk, J. F. W. 
Walker, J. B. Watson, K. J. Webber, A. J. 
Woodhead. 

NEW AFFILIATED FIRM 

C. C. Wakefield & Co., Ltd. 

NEW AFFILIATED REPRESENTATIVES 

C. F. Dennis, R. J. Turner. 

ADDITIONAL AFFILIATED REPRESENTATIVE 

Affiliated Firm 

The LaPointe Machine Tool Co., Ltd. 

ADDITIONAL AFFILIATED REPRESENTATIVE 

J. P. Crosby. 

TRANSFERS 

PROM ASSOCIATE TO ASSOCIATE MEMBER : 

A. F. Abdo. 

FROM GRADUATE TO ASSOCIATE MEMBERS 

R. W. Atkinson, S. Eilon, F. R. Simmons, L. G. 
Smith, R. L. Webb. 

FROM STUDENT TO GRADUATES 

R. A. Ahern, J. A. Churchill, N. Crawford, 
W. E. G. Speakman, C. E. Taylor, J. R. Waters. 


LUTON SECTION 
AS MEMBER 
G. I. A. Spittle. 
AS GRADUATES AS STUDENTS 
P. Gripton, H. A. van J. A. Laurie, P. 
Raalte, A. N. Young. Shackleton, D. A. 
Slough. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
J. Wilson. 


FROM GRADUATE TO ASSOCIATE MEMBER 
R. St. John Aylieff. 

FROM STUDENT TO GRADUATE 

A. D. P. Wright. 


MANCHESTER SECTION 
AS GRADUATES 
A. R. Sen, H. B. Sharman, L. V. Smith. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
H. Moore. 
FROM STUDENT TO GRADUATES 
G. R. Connor, G. A. Redston. 


MELBOURNE SECTION 
AS ASSOCIATE MEMBER 
¥. G. Daws. 
AS GRADUATES 
R. E. Hind, E. Lemberg. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
R. W. Page. 


NORTH EASTERN SECTION 
AS STUDENTS 
C. T. Dowson, T. R. Yates. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
A. Cameron, J. Farmery. 
FROM GRADUATE TO ASSOCIATE MEMBERS 
G. Pool, W. T. Ramsden. 
FROM STUDENT TO GRADUATE 
W. D. Beadle. 


NORTHERN IRELAND SECTION 
AS ASSOCIATE MEMBER 
Major P. G. Nicholson. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
P. A. McElwee. 


NORWICH SUB-SECTION 
AS MEMBER 
C. W. Maddison. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
W. J. Ford. 


OXFORD SECTION 
AS STUDENT 
D. J. Smith 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
H. Ashford. 
FROM STUDENT TO GRADUATE 


K. A. Perkins. 


PRESTON SECTION 
AS ASSOCIATE MEMBER 
W. H. Preston. 
AS GRADUATE AS STUDENTS 


F. S. Caldwell. J H. Brennand, W. 


Dearnley, F. Fort. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBERS 
F. R. Clare, F. Partington. 
FROM STUDENT TO GRADUATES 
E. K. Langham, I. M. Woods. 


READING SECTION 
RE-INSTATEMENT AS ASSOCIATE. MEMBER 
H. W. Cullis. 

AS STUDENT 

W. A. Matthews. 

TRANSFER 

FROM ASSOCIATE MEMBER TO MEMBER 
A. J. H. Stevens. 

ROCHESTER SECTION 
AS STUDENT 
R. Caufield. 


SHEFFIELD SECTION 


AS MEMBER AS ASSOCIATE MEMBER 
C. F. Hurst. J. Elvin. 
AS GRADUATE AS STUDENT 


D. R. Wilson. D. Strawbridge. 


SOUTHERN SECTION 
AS ASSOCIATE MEMBER AS GRADUATE 
W. E. J. Scudamore. A. MacGregor Stewart. 
AS STUDENTS 


J. Craig, R. J. Culverhouse, D. R. Fendley, 


M. D. T. Kelly, A. Penny, K. E. Phillips, 
G. E. Worsfold. 


SOUTH WALES SECTION 
AS ASSOCIATE MEMBERS 
I. N. Halliday, W. McLenaghan, J. C. Winter. 
AS STUDENTS 
L. D. Evans, T. J. Northall. 
SOUTH AFRICA SECTION 
AS ASSOCIATE MEMBER 
S. Franklin. 
NEW AFFILIATED FIRM 
Thermal Welding Products Ltd. 
NEW AFFILIATED REPRESENTATIVES 
N. N. Webster, L. J. Lalor. 


SOUTH ESSEX SECTION 
AS ASSOCIATE MEMBER 
T. H. Ward. 


AS GRADUATE AS STUDENTS 

R. N. Tandon. G. J. Richards, L. 
Strauss. 

TRANSFERS 


FROM ASSOCIATE TO MEMBER 

R. H. Mead. 

FROM GRADUATE TO ASSOCIATE MEMBER 

J. B. Gower. 

STOKE-ON-TRENT SUB-SECTION 

AS ASSOCIATE MEMBER . 

G. Parry-Windsor. 

AS GRADUATE AS STUDENT 

C. Eardley. D. Wood. 
SYDNEYS ECTION 

AS MEMBER 

G. B. Foote. 


AS ASSOCIATE MEMBER AS GRADUATES 
R. McKenzie Howells. E. R. Costa, D. 
Enderby. Cc. 
WESTERN SECTION 
AS ASSOCIATE MEMBERS AS GRADUATES 
N. Curnock, H. J. R. J. Aldridge, C. N. 


Lock. Lister. 
AS STUDENT 
D. A. Provis. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
L. E. Broome. 
FROM ASSOCIATE TO ASSOCIATE MEMBER 
H. A. Gordon. 
FROM GRADUATE TO ASSOCIATE MEMBERS 
P. K. Digby, J. Rogers. 


WEST WALES SECTION 
AS STUDENT 
D. W. Owen. 


WOLVERHAMPTON SECTION 
AS ASSOCIATE MEMBER 
R. C. Evans. 
AS GRADUATES AS STUDENTS 
A. M. Cooper, P. J. A. Alroy, A. B. Jones. 
Maltby, A. K. Sinha. 


YORKSHIRE SECTION 
AS MEMBERS 
F. W. Armytage, G. Mortimer. 


AS ASSOCIATE MEMBERS AS GRADUATE 

W. Sanderson, J. A. S. K. Basu. 
Spence. 

TRANSFER 


FROM GRADUATE TO ASSOCIATE MEMBER 
E. G. Routledge. 
NO SECTION 
AS ASSOCIATE MEMBER 
E. W. Jupp. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBERS 
A. A. Ryall, E. E. Harris, R. W. P. Johnson. 








DIRECT READING HARDNESS TESTING 
A Committee of the British Standards Institution 
is at present engaged in the revision of B.S.891 : 1940. 
and would be grateful for any information which 
could be supplied by members of the Institution of 
Production Engineers regarding the extent to which 
the many Rockwell scales now current, other than 


A. B. or C., are in use. 


Any members who are able to help in this matter 
should write direct to the B.S.I., at 2, Park Street, 
London, W.1, quoting the reference MEE/37/9/1. 


RESEARCH PUBLICATIONS 


A number of copies of the following Research 
publications are still available to members, at the 
prices stated : 


Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Management 10/6 


Practical Drilling Tests 21/- 


Production 


These publications may be obtained from the 
Engineering Research Association, 
“Staveley Lodge,” 


Melton Mowbray, Leics. 
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EXTRACTS FROM LOCAL SECTION REPORTS 


Presented to Council, 


Adelaide 

At the first Committee meeting for 1954, the programme 
for the year was decided. The first general meeting was 
held in February, when Mr. W. H. Schneider, M.E., gave 
a lecture on “ Fatigue in Industry”. During the session a 
local member, Mr. J. Messenger, A.M.1.Prod.E., will present 
a Paper on “ Stretch Wrap Forming ” 


Birmingham 

The second half of the session’s activities opened in 
January when Mr. Tom Wylie, Dip. Pol.Econ.Sc. (Oxon.), 
presented an interesting lecture on “ The Trade Union in 
Engineering Production”. A very lively discussion followed. 

In February, Mr. J. B. Mitford explained, with the aid 
of many slides and samples, some of the manufacturing 
techniques and uses of glass fibres. 

The Annual Dinner Dance took place in February and 
was a most successful function. The Section were honoured 
by the attendance of the Institution President, the Lord 
Mayor and Lady Mayoress, the Vice-Chancellor of the 
University, and the Principal of the College of Technology. 

The joint meeting with the Birmingham Productivity 
Association in March was addressed by Mr. N. I. Bond- 
Williams and Mr. Bernard Stokes, A.M.I.Prod.E. This led 
to a lively discussion on the impact of the B.P.A. on the 
industrial executive. 


Birmingham Graduate 

Early this year the Committee distributed a number of 
questionnaire forms for the purpose of furthering Institution 
activities among the Birmingham Section. The response was 
very good and of great value to the Section Committee. It 
showed that Graduates and Students are kept very busy 
generally and that nearly 20 per cent. of them are attending 
technical colleges either for the purpose of teaching or being 
taught. Several are members of H.M. Forces, and a number 
often work away from home but still remain attached to 
the Section near their home address. 

It would seem from the replies received that Graduates 
and Students would prefer to hear lectures on a wide range 
of subjects, including some of the trades allied to engineer- 
ing such as textiles, watchmaking, food and paper industries. 
Some requests were made for lectures on administrative 
subjects, and suggestions were made for subjects in the 
practical vein such as foundry safety precautions, reduction 
of costs in a small firm, and labour problems. 

\ disturbing feature is the fact that very few Graduates 
are allowed time off to attend works visits. A good works 
visit can provide a wealth of experience if well organised, 
but the value of the visit drops considerably if it is made 
during hours when factories are idle. 

With regard to social activities, it was found that as a 
rule Graduates and Students are prepared to give support, 
but functions should not be too numerous as many members 
put much effort into their jobs and their studies. Outings 
of a semi-local nature such as the Farnborough Air Display 
are to be preferred, but functions designed primarily to 
introduce members to one another are appreciated. 


Calcutta 

Three Committee meetings were held during the quarter 
under review, to deal with the applications and other busi- 
ness. 

In January, Mr. J. Blakiston, Chairman of the Halifax 
Section, gave a lecture on “ The Production Engineer and 
ne v's Industrial Development ”. Also in January, Mr. B. A. 

Yashanoff, A.I.Prod.E., gave a “lecture entitled “ Produc- 
tivity in Tea Gardens in North East India”. A Film Show 
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was held in March, by courtesy of the British Information 
Services, on “ Furnace Pr — ‘and Boiler House Practice ” 
Also in March, Mr. Shanti Sarup Jagota, D.M.E.C.(Hon.) 
Punjab, A.M.I.Mech.E., gave a lecture on “ Chittaranjan ” 

Mr. N. N. Sen Gupta, M.I.Prod.E., Secretary, has 
assumed the duties of Treasurer. 


Canada 

The 1954 programme started with a visit to the Ford 
Motor Company’s new factory at Oakville, near Toronto. 
This factory assembles Ford cars and trucks, which are 
made elsewhere, and it is the most modern plant of its kind 
in Canada. This visit was restricted to members and the 
total attendance was thirty. 

The Annual General Meeting was held in March, when 
Mr. H. Burke, Chairman of Council, was the Guest Speaker. 


Cornwall 

In December, Mr. M. P. H. Le Vie, B.Sc., A.M.I.Mech.E., 
A.M.I.Loco.E., of the Aluminium Development Association, 
presented his Paper on “Recent Developments on the 
Economic Use of Materials’, together with a film on Argon 
Arc Welding. The January meeting had to be postponed 
due to bad weather. The film evening in February was a 
great success. Nearly 300 members and visitors enjoyed the 
programme selected and presented by members of the 
Section Committee, which included films on Craftsmanship, 
Cutting ~— Administration, and “ Job 99—Pluto ”. 

Mr. G. W. Trobridge, B.Sc., of The Dunlop Rubber Co., 
had an Piste saves audience when he presented his Paper 
on “Some Applications of Rubber in Engineering” in 
March, and a long discussion followed. 


Coventry 

The lecture meetings continue to attract satisfactory 
attendances and there have been lively discussions. At the 
Annual General Meeting held in March, Mr. S. J. Harley, 
B.Sc., was elected Section President for a second year. 
Mr. R. F. Eaton, A.M.I.Prod.E., has retired from the 
position of Section Hon. Secretary, having taken up an 
appointment in Shrewsbury. The Committee wished him 
success in his new venture. 

Three Papers presented by the Graduate Section in 
connection with the local Douglas D. Davis award were 
adjudicated by members of the Senior Section. All three 
Graduates were deservedly complimented on their efforts, 
but the unanimous decision awarded the first prize to Mr. 
L. K. Lord, Grad.I.Prod.E., for his Paper on “The Case 
for the Multi Spindle Automatic ” 

Arrangements for the Annual Dinner and Dance in 
October are well in hand. 


Coventry Graduate 

A film evening in January was followed in February by a 
joint meeting with the Technical Administration Group of 
the Coventry Technical College. This took the form of a 
Management Forum, and it appears that this type of 
meeting has more appeal to members in this area. 

After the Annual General Meeting in April, the Com- 
mittee will be finalising plans for next year’s lecture pro- 
gramme and suggestions from members will be most wel- 
come. It is also hoped to hold one or two social functions 
during the summer months, including a Treasure Hunt of 
the type that proved so popular last year. 


Doncaster Sub-Section 
The year commenced with a very interesting lecture and 
film evening on “ Mechanical Handling”. The lecturer. 
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Mr. W. Oldfield, represented the Mechanical Handling 
Association, who provided the films. In February, the Sec- 
tion was officially inaugurated, and a Presidential address 
was given by Sir Walter Puckey, to a large and appreciative 
audience of Doncaster business executives, members and 
visitors. 

In March the Annual General Meeting was held prior 
to a lecture by Dr. D. F. Galloway, of P.E.R.A. At this 
meeting, Mr. G. R. Whitehead was elected as Section 
Chairman for the year 1954/55, and Mr. W. H. Edwards- 
Smith, was re-elected as Section Hon. Secretary. 

In this quarter a number of new members has been 
proposed. Considerable interest appears to have been 
created, more so since the visit of the President. A very 
enthusiastic Committee have done a great deal to ensure 
the success of the lecture meetings. 


Eastern Counties 

During the period under review lecture meetings have 
been well attended by members and visitors. The January 
lecture was given by Mr..E. H. Boas on “The Planned 
Production of Rayon Fabric”. His talk was illustrated by 
a film, and samples of various types of rayon were shown. 
At the February meeting nearly sixty members and visitors 
were present to hear Mr. M. Seaman, M.Sc., M.I.Mech.E., 
A.M.I.E.E., M.1.Prod.E., talk on “ The Structure of Pro- 
duction Management”. His Paper was well received and 
was followed by a lively discussion. 

In March, the Annual General Meeting preceded a 
Symposium on “Recent Developments in Machines and 
Tools’. Four Papers were given at this meeting describing 
some machines, tools and machining methods used in 
engineering firms in the district. 


Glasgow 

The 1953/54 lecture programme has now been completed. 
During the last quarter Papers on the following subjects 
were presented in Glasgow: “A Comparison of Produc- 
tivity in the United States and Britain”; ‘“ Spheroidal 
Graphite Cast Iron”; “Noise and Vibration in Machinery” 

Open Discussion Nights still prove to be very popular 
and in March two local members led a discussion on “ The 
Economic Use of Material ”. 

At the Annual General Meeting of the Section Mr. 
M. C. Timbury was elected Section Chairman for 1954/55 
and Mr. J. Menzies was elected Vice-Chairman. 


Halifax 

After many years’ valuable service to the Institution, 
Mr. Arthur Sykes has resigned from local Committee work, 
and the vacancy created by his resignation was filled by 
the election of Mr. A. E. Clifford, who has recently been 
transferred from the Northern Ireland Section. Mr. 
F. J. Everest was elected President, Mr. W. A. Hannaby, 
Vice-President, and Miss N. E. Bottom, Hon. Section 
Secretary. 

Following this meeting, the Chairman introduced Mr. 
K. K. Collinson and Mr. T. P. N. Burness, both members 
of the Section, to present Papers. 


Lincoln 

During the period under review members have visited 
the gas turbine section of Ruston and Hornsby Limited. 
This was a very interesting and enjoyable evening. 

In February a Joint meeting with the Grantham Engin- 
eering Society was held at Grantham, when Mr. J. Milwain, 
M.I.Prod.E., gave a Paper entitled “Production and 
——_ of Gears”’. This meeting was very well attended. 

No further meeting of the British Productivity Council 
in this Region has been called since the Inaugural meeting 
was held in June. 


London 

The quarter, January to March, 1954, contained five 
lecture meetings. The final meeting, “ Building Large Turbo- 
Alternators” by Mr. J. R. Cotterill of the G.E.C. Ltd., was 
one in the series dealing with work not ordinarily done in 
the London area. 


The Section Annual General Meeting was held at the same 
time as this last lecture meeting. The four retiring Committee 
members, Messrs. F. G. S. English, C. E. A. Griffin, 
R. Kirchner, and G. C. J. Legg have been re-elected, to- 
gether with three new members, Messrs. J. R. Kelly, S. Kirk, 
and W. G. Marsden. Mr. R. E. Leakey was elected Section 
Chairman, and Mr. R. Hutcheson, Section Hon. Secretary. 

The Annual Dinner held on 17th February was extremely 
successful, the guests of the Section being Sir Walter 
Puckey, Mr. G. R. Pryor, Mr. W. F. S. Woodford, and 
Mr. S. Caselton. The attendance was up to standard and 
a feeling of satisfaction for an excellent evening was ex- 
pressed by all who attended. 

A request for an Institution representative on an Engin- 
eering Advisory Committee to the Board of Governors of 
Brighton Technical College was responded to, and Mr. 
R. W. Tuck has undertaken this. 


London Graduate 

At the Annual General Meeting, Messrs. J. Clarke and 
F. Rutter retired from the Committee and Messrs. 
J. Hyland, A. Bowery and W. Bull were elected. Mr. 
R. Mustard retired, having served two years as Chairman, 
and Mr. F. Johns was elected in his place. 

Section members continue to serve on the Hazleton 
Memorial Library Main and Sub-Committees. 

The Tooling Study Group continues its study of tool 
design problems further to its recently published report 
on operating times of common jig and fixture components. 

Lecture attendances this Session have been good and 
greater than in previous years. 


Luton Graduate 

In January the Section were fortunate to have Mr. 
C. H. Jackson to talk on “ Air Transport as a Production 
Problem”. This lecture was followed by one entitled “ The 
Rise of the Trade Unions”, which provoked a very inter- 
esting discussion. 

At the “ Graduates’ Evening” held in March, the Senior 
Section President presented his prize to both Graduates 
who delivered short talks on “ The Redux Process” and 
“Fibreglass ’’ respectively during the evening, the prize 
being shared equally between them. 

Visits have been made during this quarter to Enfield 
Cables Ltd., and its associated company, Enfield Rolling 
Mills, where a party of Graduates and Students saw the 
manufacture of many types of electrical cables, from crude 
copper cake to covered cable; also to Acton Bold Ltd., and 
to Sogenique (Service) Ltd. 


Manchester 

The Annual Section Dinner was held in February and 
the Section had the pleasure of having the President, 
Sir Walter Puckey, and the Lord Mayor of Manchester as 
Guests of Honour. The function was well attended and the 
response has encouraged the Committee to consider a similar 
function for next year. 

A preliminary meeting of representatives of the four 
Sections constituting the North West Region has been held. 


Manchester Graduate 

The Annual General Meeting of the Graduate Section 
was held in March when three new committee members 
were elected, namely, Mr. V. J. Crowsley, Mr. R. A. Jones, 
and Mr. H. Moore. The Committee thanked the retiring 
members, Mr. Armes and Mr. Cleary, who have both 
served the Section in various offices for considerable periods. 

The Chairman and Secretary attended the Fourth 
Annual Graduate Conference in Coventry in March. | Their 
main contribution was to open the discussion on “ Fully 
Exploring the Graduates’ Position in the new Regional Re- 
organisation ’ 

The Annual day visit has been arranged to take place 
at the works of Messrs. Sharp’s Commercials Ltd., to be 
followed by a drive to Southport. 
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Melbourne 

This last quarter being the summer period, the Section 
has been in recess until March. At the March meeting 
seventy-seven me mbers and visitors attended a lecture on 

‘Nut and Bolt Production by Cold Forging Methods” by 
Mr. Robert Clark, who has recently returned from an 
overseas visit to some of the world’s largest nut and bolt 
manufacturers. The Paper was illustrated by slides and 
gave members an up-to-date review of the various processes 
used in the modern production of nuts and bolts. 

A full and most interesting programme of lectures and 
works visits for 1954 has been arranged. The Melbourne 
Section is confident of a most successful year. 


North Eastern 

The last quarter has probably been the busiest and most 
successful so far as the activities of the North Eastern 
Section are concerned. 

In January the Section had its first Paper on Ship- 
building, presented by Mr. F. T. Hunter. At the February 
meeting, Mr. Hallam gave a lecture on “ Horizontal 
Boring”. This meeting had the highest attendance of the 
session, and so great was the interest that the discussion 
had to be cut short by the Chairman. 

At the request of the considerable number of Institution 
members resident on Tees-side, an extra February meeting 
was held at Middlesborough, when Mr. A. Cameron gave 
a repeat of his Institution Medal Paper: ‘“ Increased Pro- 
ductivity by Workshop Practice’. The meeting, which was 
very well attended, had as its main purpose the question 
of exploring the possibility of starting a Tees-side Section 
within the North Eastern Region. After the Paper and 
discussion a temporary Tees-side Committee was formed to 
go fully into the question of the formation of this Section. 

The Section held its Third Annual Dinner and Dance in 
February, when the Section was honoured by the presence 
of the President, Sir Walter Puckey, and the Secretary, 
Mr. Woodford. The principal guest was the Lord Mayor 
of the City of Newcastle-upon-Tyne, Alderman W. McKeag, 
and other distinguished guests were the Chairmen of the 
local Sections of the Institutions of Civil, Mechanical and 
Electrical Engineers. 

In March one of the Committee members, Mr. Gaymer, 
gave a Paper entitled “ Problems Involved in the Manufac- 
ture of Mineral Insulated Metal Covered Cables”. Great 
interest was shown in this rather unique and _ interesting 
subject. 


Norwich 

At the January meeting one of the local members, Mr. 
V. Crowther, gave a most interesting lecture on “ Gauge 
Making and Measuring” which was well attended. The 
Sub-Section broke new ground in February by holding a 
meeting in Yarmouth, when in spite of bad weather there 
was a good attendance for the film show which had been 
arranged. It is hoped to make this meeting a regular 
feature of future sessions. 

In March the Chairman, Mr. G. Daniell, represented 
the Institution on a Management Brains Trust at a meeting 
organised by the Institute of Industrial Administration. 


Nottingham 

The Section Committee for the forthcoming session has 
been strengthened by the addition of Mr. C. T. Butler, 
B.Sc., Head of the Department of Engineering at the 
Nottingham and District Technical College, and Major 
Fleming, M.B.E., of the R.E.M.E. Workshops. 

In order to increase attendance at lecture meetings and 
at the same time provide members with lectures in which 
the majority are interested, a questionnaire has been 
circulated throughout the Section. The member is asked 
to give three subjects on Production Engineering in which 
he is particularly interested, together with any other ideas 
he may have to brighten the meetings. The lecture pro- 
gramme for next session will be compiled from an analysis 
of the completed questionnaires. So far, the response has 
been very encouraging 
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Oxford 

Lecture meetings have been held each month during the 
period under review. Included in the programme have been 
original Papers on technical subjects, these being entitled 
““Glass Fibres and their use in Reinforced Plastics”, and 
‘Cold Forming of Light Alloys’. Attendance at the 
meetings has continued on a fairly satisfactory level. 

In view of the relatively high proportion of junior 
members in the Section, the Committee are giving consider- 
able attention to Graduate activities. 

The effect on the Section of the adoption by Council 
the Regional Plan has given the Committee cause for 
considerable discussion. A further meeting has _ been 
arranged to take place shortly between the Reading, 
Southern and Oxford Sections’ representatives, when the 
Regional Committee will be set up. 

The period under review concluded with the holding of 
the Annual General Meeting in March, at which the 
retiring members of the Committee were re-elected, and 
Mr. F. S. Chappell, was added to their number. Mr. 
L. P. Coombes was re-elected as Chairman for the coming 
year, and Mr. M. J. Inston will continue as Section Hon. 
Secretary. 


Peterborough 

This. quarter marks the end of the first full year of the 
activities of the Peterborough Sub-Section and the Com- 
mittee are well pleased with the amount of interest which 
has been shown. 

During the six lecture meetings held this Session there 
has been an average attendance of over sixty members and 
guests, and the Committee is quite confident that this 
attendance can be maintained. 

The membership of the Sub-Section has shown an in- 
crease of 64 per cent. since this time last year. 

Arrangements for the 1954/55 programme are well in 
hand and a number of prominent personalities in produc- 
tion engineering and other allied subjects have accepted 
the invitation to lecture to this Sub-Section. 


Preston 

At the Annual General Meeting held in March, Mr. 
E. G. Eaton was elected Section President and Mr. 
R. Thompson, Honorary Secretary, for the coming year. 

The lecture programme for 1953/54 has been success- 
fully concluded and it is interesting to note that the attend- 
ance of visitors to these lectures shows a marked increase 
on the previous year. 

The Committee are taking an active part in obtaining 
representations to the various Local Productivity Com- 
mittees which have been inaugurated in the Section and it 
is hoped that the Section can usefully contribute to the 
national scheme, having as _ its object an increase in 
productivity. 


Reading 

To enable lectures to be brought to dispersed areas this 
Section is proceeding to arrange lectures at Slough and 
Staines, as well as Reading and Basingstoke. This will come 
under the sphere of Reading under the Regional Plan. 

The Committee have decided to arrange two Works 
Visits this summer. Previously only one a year has been 
arranged and all have been well supported. 


Sheffield 

The Section Committee have held a special meeting to 
consider the implications of the “ Broadening the Base ” 
Report and have sent forward their recommendations to 
the Membership Committee. 

At the inaugural meeting of the Doncaster Sub-Section 
in February, Sir Walter Puckey gave an address to an 
audience of local industrialists and members and visitors. 

The Section Annual General Meeting was held in March 
and Mr. E. Levesley was elected to the office of Chairman 
for 1954/55. The Regional Committee representatives have 
also been elected and the first meeting of this Committee 
is to take place very shortly 
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The lectures during the season 1953/54 have been inter- 
esting and well attended. The he ae cng 9 _ in 
February was addressed by Dr. T. E. Allibone, F.R 


Sheffield Graduate 

Attendance at lecture meetings has shown an improve- 
ment during the present session and this is probably due 
to one or more of the changes which have been effected 
in the place and time of lecture meetings. 

Committee elections for 1954/55 have taken place and 
Mr. E. Willcox was elected Chairman, and Mr. R. Ardron, 
Vice-Chairman. Mr. G. Shaw was re-elected Secretary. 
In accordance with past practice, the various Committee 
duties will be delegated, and a Student Representative will 
be co-opted. The present Chairman, Mr. C. G. Middleton, 
whilst eligible for re-election, stood down voluntarily to 
give the opportunity of chairmanship to other Committee 
members who would soon be due for transfer to another 
grade. It has now become an accepted custom for the 
Chairman of the Graduate Section to be elected to the 
Senior Section committee in a non-voting capacity. This 
gives him an opportunity to present the Graduate point of 
view when called upon and enables him to take advantage 
of the readily accorded advice and assistance of the senior 
members. When fixing the lecture details for 1954/55, the 
Committee have been able to call upon the information 
collected by the newly-appointed registrar, with regard to 
popular subjects, attendance statistics, etc. 

Arrangements have been completed for the submission of 
Papers annually by Graduates to compete for a prize to be 
presented by the Sheffield Section President at the Annual 
General Meeting of the Section. Full details and rules will 
be circulated shortly. 


South Africa 

In February Mr. R. Blum delivered a Paper entitled 
‘Some Applications of Statistics to Production Manage- 
ment’. At the meeting held in March, Mr. C. O. Doehring 
spoke on “ Production Engineering Problems of the Cloth- 
ing Industry”, supplemented by a film. 

A visit to the works of Messrs. Scaw Alloys Limited in 
January, arranged jointly with the Institute of British 
Foundrymen, was attended by approximately forty-five 
members. 

The published report of a Work Study Symposium will 
be available for distribution in the near future. 


South Wales and Monmouthshire 

The quarter under review saw the termination of the 
lecture programme, the occasion being a joint meeting with 
the Institute of Cost and Works Accountants in March, 
when a lecture on “The Relationship between Factory 
Administrative Procedure and Financial Control” was given 
by Mr. W. Crosskey, F.C.W.A. This stimulated a very 
interesting and instructive discussion, thoroughly enjoyed 
by a large audience. 

Keen interest was shown in the series of special lectures 
devoted to the various aspects of production engineering, 
held at the Cardiff College of Technology. The attendance 
of many holding responsible technical positions in local 
concerns illustrates the growing reputation of the Institu- 
tion amongst the industrial interests in the area. 

With a view to encouraging closer collaboration, the 
Section President extended an invitation to Mr. Austin, 
Chairman of the South Wales East, and Mr. Bache, Chair- 
man of the Treforest, Productivity Committees, to attend a 
joint meeting with the Section Committee. Both Mr. Austin 
and Mr. Bache outlined most eloquently the problems 
encountered since the formation of the committee. 
Following the discussion it was unanimously agreed to 
maintain a closer understanding of each other’s activities, 
and with this in mind a small Liaison Committee was 
elected, to co-operate with and keep in close touch with 
the Chairmen of local Productivity Committees to further 
the objectives of the Productivity Council. 


Stoke-on-Trent Sub-Section 
The well attended lectures this quarter have been of 
very high standard. Despite the adverse weather conditions 


there was a good attendance at the meeting in Crewe in 
January. 

Two Graduate members attended the Fourth Annual 
Graduate Conference at Coventry. 

At each of the three well-attended Committee meetings, 
much time has been spent discussing the constitutional 
arrangements of the new Regional Organisation. The 
Chairman and Hon. Secretary have attended a preliminary 
meeting at Manchester. At the Annual General Meeting 
two of the committee members were elected as representa- 
tives on the Regional Committee. 

The Chairman, Mr. H. Porter, keeps the Committee well 
informed of the business of the Steering Committee of the 
local branch of the Productivity Council. It is hoped that 
a public meeting will be held in Stoke-on-Trent during 
May, as well as the lecture by Mr. Graham Hutton in 
April. 


Sydney 

Committee meetings were held in December and Febru- 
ary with a good attendance of members. Mr. C. A. 
Gladman has been appointed to the Committee in place of 
Mr. C. E. Jones, who retired after many years of valuable 
service. ; 

All members have been asked to encourage junior mem- 
bers of their staff to take Production Engineering Courses. 

Before leaving for England, Mr. J. E. Hill, a Vice- 
President of the Institution, offered to take one Student 
per year for training at John Lund Ltd., of Keighley; this 
very generous offer has aroused considerable interest and 
will be a subject for discussion at the Australian Sub- 
Council meeting to be held in April. 

Since the end of the 1952/53 Session, the Papers Com- 
mittee have been preparing the lecture programme for the 
coming winter and the first Paper will be delivered in 
March by Mr. C. Houghton, on “ Productivity and Work 
Study ” 


Western 

The lecture programme for the last quarter has included 
a variety of subjects. In March a joint meeting was held 
with the Royal Aeronautical Society and was addressed by 
the President of the Institution, Sir Walter Puckey. 


Wolverhampton Graduate 

In January a very interesting lecture was given by 
Mr. H. Pearson, B.A.(Oxon.), on “Gear Cutting Proce- 
dure”, illustrated by lantern slides. The January visit was 
made to the Quasi-Are Ltd., Bilston, and a tour was made 
of the production departments and laboratory. In Febru- 
ary a lecture was given by Mr. L. Hare, G.I.Mech.E., on 
“The Mechanical Gauging and Inspection of Machine 
Parts ” 

Also in February, a number of Students and Graduates 
made a tour of the company of Guy Motors Ltd., Wolver- 
hampton, 

The Tenth Annual General Meeting was held in March, 
followed by a very interesting lecture by Mr. G. W. Nicholls, 
A.M.I.Prod.E., M.I.B.F., on “ Efficient Production Methods 
Applied to Ironfounding ” 

An interesting visit to Richard Thomas and Baldwins 
Ltd., of Stourbridge was made in March. 


Yorkshire Graduate 

In January an evening visit was made to Brooks Motors 
at Huddersfield. This was well supported by Graduates and 
visitors. A Paper was given in January by Mr. P. M. 
Goodchild, Grad.I.Prod.E., on “ The Industrial Production 
of Oxygen”. This Paper has won the Section President’s 
Prize. In February another visit took place to Greenwood 
and Batleys, where members were shown a variety of 
products from forging to shell filling machines. In March, 
another Paper for the President’s Prize, on “ Special 
Machines to the Aid of Production” was given by Mr. 
R. Bailey, F.R.S.A. 

The best wishes of the Section go with Mr. C. Wadsworth, 
who has left this Section to take up a post in Eire. 








INSTITUTION NOTES 


THE INSTITUTION YEAR BOOK, 1953/54 


The Institution has now published its first Year 
Book and List of Members since 1946, and copies are 
being distributed to members. Non-members of the 
Institution may obtain copies of this publication, 
price one guinea post free, on application to the 
Secretary at 10, Chesterfield Street, London, W.1. 


MATERIALS HANDLING CASE STUDIES 


The attention of members is drawn to the 
Materials Handling Sub-Committee’s request for 
assistance in the provision of case studies, which 
appears in the Supplement to this Journal. 

It will be remembered that last year the Sub- 
Committee collaborated with the British Productivity 
Council in the production of a booklet of case studies, 
entitled “‘ As The Spirit Moves”. The success of this 
publication confirms the Sub-Committee’s belief that 
there is a real need for this type of information, and 
they are now drafting their own Report, in which 
they would like to incorporate similar case studies. 
Any assistance which could be rendered by members 
would be sincerely appreciated by the Sub-Com- 
mittee. 


SYMPOSIUM ON POWDER METALLURGY, 1954 


The Iron and Steel Institute in association with 
the Institute of Metals is arranging a Symposium on 
Powder Metallurgy to be held in London on Ist and 
2nd December, 1954, in Church House, Westminster, 
S.W.1. 

On both days there will be morning and afternoon 
sessions for discussion of the Papers, which will cover 
both ferrous and non-ferrous aspects of powder 
metallurgy, and a small exhibition of powder metal- 
lurgy components is being prepared. The papers will 
be presented and discussed in the following main 
groups :— 

I1.—Metal Powders and their Assessment. 
I1.—Research and Production Practice. 
I1I1.—Production and Properties of Engineering 
Materials. 

The Iron and Steel Institute has extended to 
members of the Institution of Production Engineers 
a cordial invitation to take part in the proceedings 
and anyone wishing to receive further particulars, 
the programme of the meeting and a form of applica- 
tion when availabie should write to the Secretary, 
Iron and Steel Institute, 4, Grosvenor Gardens. 


London, S.W.1, asking to be placed on the mailing 
list for this purpose. 
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MR. E. W. HANCOCK 


The Institution is pleased to record that Mr. 
E. W. Hancock, M.B.E., who recently underwent a 
serious operation, is making a good recovery and is 
gradually resuming his duties as Director and General 
Manager of Humber Ltd. 


MR. R. H. S. TURNER 
Mr. R. H. S. Turner, Member, has been appointed 
Works Manager at the Trafford Park Works of 
Metrovick, Manchester. He joined the firm in 1930. 
Mr. Turner is Vice-President of the Manchester 
Section, and is also a corresponding member of the 
Papers Committee. 


MR. R. G. WINTON 


Mr. R. G. Winton, Associate Member, has been 
appointed to the board of Lansing Bagnall, Limited. 
He joined the firm seven years ago as Technical 
Manager. Before becoming Lecturer in Production 
Engineering at the Northampton Polytechnic and at 
Twickenham Technical College, Mr. Winton was 
with the London Passenger Transport Board. As the 
only British member of the O.E.E.C. of Materials 
Handling experts, he visited U.S.A., Canada and 
Europe to study Materials Handling Equipment and 


Methods. 





Obituary 
MR. J. A. HANNAY 


The Institution records with deep regret the 
death of Mr. J. A. Hannay, a trustee and 
honorary member of the Institution. 

Mr. Hannay had: been a member of the Insti- 
tution for twenty-seven years and was one of the 
pioneers responsible for its firm foundation and 
development in the early days. He was a founder 
member and the first President of the Birming- 
ham Section, and later held office as Chairman 
of Council. During the whole. of his member- 
ship Mr. Hannay worked untiringly to further 
the objects of the Institution, and at the April 
Meeting of Council, tribute was paid to the 
contribution he had made to its progress. 

Mr. Hannay was Works Manager of The 
Austin Motor Company at the time Lord: Austin 
was President of the Institution, but had been 
in retirement for many years. He will be sadly 
missed by his many friends and former 
colleagues. 
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Two Past Presidents of the Birmingham Section attended 
the Dinner Dance—Mr. E. Percy Edwards (left), Member 
of Council, and Mr. J. France. Mr. Edwards, who is also 
a Member and Past Chairman of the Membership Com- 
mittee, was recently appointed Joint Managing Director of 
his firm, The Lapointe Machine Tool Co. Ltd. 


Birmingham Section Dinner Dance 








The Birmingham Section Dinner Dance, held on 13th 
February, 1954, was as usual a well-attended and enjoyable 
function. The photograph above shows members and guests 
at dinner. 


In the photograph below the Section President, Mr. 
Bernard Jackman (left), is obviously enjoying a chat with 
Professor T. U. Matthew, Member, Head of the Depart- 
ment of Engineering Production at the University of 
Birmingham. 
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Southern Section Dinner Dance 








The Dinner Dance held by the Southampton Section of the Institution on 24th March, 1954, was a most successful 
function, and the Vice-President of the Section, Principal F. T. West (who was deputising in the absence through illness 
of the President, Mr. F. C. Cooke), is shown here with the principal guests. From left to right are Air Marshal Sir Hugh 
Walmsley, C.B.E., with Lady Walmsley; Mrs. F. T. West; Mr. S. Caselton, Assistant Secretary of the Institution, with 
Mrs. Caselton; Principal West; Mr. W. F. S. Woodford (Institution Secretary); the Deputy Mayor of Southampton, Councillor 
Mrs. M. Cutler, O.B.E., J.P.; Mrs. Woodford; Mr. Cutler; and Mr. N. J. Cottell (Past Section President) with Mrs. Cottell 





Mr. E. H. Davison, Member, has now relin- 
quished his position as General Works Manager of 
India Galvanising Company and has taken up an 
appointment as General Manager of Hindustan 
General Electrical Corporation Limited and Barakar 
Engineering and Foundry Works Ltd. 


Chairman of Council Visits Canadian Section 








tion. 


Mr. A. G. Jennings, Member, has been 
appointed Works Manager of B.S.A. Tools Limited. 
Small Tools Division, Sparkbrook, Birmingham. 
Mr. Jennings joined the Company in 1917 as an 
apprentice and has been with B.S.A. Tools Limited 
for the whole of the 37 years, during which he has 
held several important positions. Prior to his recent 
appointment he was Plant Engineer to the B.S.A. 
Tools Group 


. & 4 
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During his recent visit to Canada the Chairman of Council, Mr. Harold Burke, visited the Canadian Section of the Institu- 


He is shown here with members of the Section Committee. From left to right are: Mr. C. E. Barkworth; Mr. Burke; 


Mr. P. M. Wood; Mr. W. M. Buchanan; Mr. R. E. Garner; Mr. C. J. Luby (Section Chairman); Mr. H. H. L. Ward; 
Mr. A. B. Bassett; Mr. A. W. Millward; Mr. L. R. Smith; and Mr. D. A. Jones. 
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NEW APPOINTMENTS 


Mr. Harry D. Buller, Associate Member, has 
relinquished his position of Production Engineer with 
Messrs. Dennis Brothers, and has now taken up an 
appointment as Assistant to General Manager of 
Crossley Motors Limited, Stockport. 

Mr. W. H. Cockerill, Associate Member, has 
now been appointed to the Board of Directors of 
Messrs. Castings Limited, Walsall. 

Mr. W. J. Cumberland, Associate Member, has 
recently taken up a post with Lockheed Hydraulic 
Brake Co. Ltd., Leamington Spa, in the Extended 
Planning Dept., as Special Investigations Engineer. 

Mr. F. T. Dean, Member. has recently been 
elected Chairman of the B.S.I. Committee on Over- 
head Runways and Conveyors. 

Mr. G. L. A. Draper, Associate Member, has 
relinquished his post as Production Engineer with 
Newman Industries Limited, and has now taken up 


an appointment as Production Engineer with 
Messrs. Crompton Parkinson Limited at their 


Doncaster Works. 

Mr. R. Gore, Associate Member, has been 
appointed Works Manager of Sheepbridge Equip- 
ment Limited. which is within the Sheepbridge 
Engineering Group. 

Mr. H. P. Halfter, Associate Member. has 
recently been promoted Electrical Engineer within 
Her Majesty’s Colonial Engineering Service, and is 
now holding the appointment of Head of the Electri- 
cal Engineering Department of the Gold Coast 
Railway and Harbour Authority. 

Mr. T. L. Isaacs, Associate Member, has now 
joined the Glacier Metal Company. No. 3 Factory. 
Kilmarnock, as a Product Engineer. 

Mr. John Hill, Associate Member. has recently 
been appointed Head of the Engineering Department 
at Barnoldswick Technical Institute. in the Craven 
Division of the West Riding of Yorkshire. 

Mr. A. G. Jones, Associate Member, has been 
promoted from Bendigo Ordnance Factory and is 
now the Supervising Engineer, Aeronautical Research 
Laboratories (Commonwealth of Australia Depart- 
ment of Supply). 

Mr. M. A. Latif, Associate Member. recently 
relinquished his appointment as an Assistant Pro- 
fessor and Lecturer in Mechanical Engineering at 
the Punjab College of Engineering and Technology 
and has now taken up the position of Production 
Engineer, in the Industrial Survey Team of Pakistan. 
under the Ministry of Defence. 

Mr. H. P. Mott, Associate Member, has been 
appointed Materials and Production Controller with 
Lansing Bagnall Limited. Mr. Mott was formerly 
with Vauxhall Motors. He is Chairman of the 
recently formed Institute of Materials Handling. 

Mr. W. T. White, Associate Member, has 
recently resigned his position with Standard Motor 
Company and has taken up a position as Production 


Engineer in the New Development and_ Process 
Department of the English Electric group of Com- 
panies. 


Mr. W. G. Wyman, Associate Member, has 
taken up an appointment as Engineer to the Ulster 
Farm By-Products Limited. 

Mr. A. L. Cole, Graduate. has taken up a posi- 
tion with English Electric Company, Navigational 
Projects Division. Luton, as a Project Engineer. 

Mr. R. J. Currie, Graduate, has recently taken 
up an appointment as Engineer III in the Inspection 
Branch of the Division of Atomic Energy (Produc- 
tion), Risley. 

Mr. A. J. Ellis, Graduate, has taken up a posi- 
tion as Test Engineer in the Research, and Develop- 
ment Department of Davey, Paxman and Co. Ltd.. 
Colchester. 

Mr. J. W. J. Finch, Graduate, has recently 
taken up a position as Sales Engineer, Gear Group. 
at the Birmingham office of The David Brown Cor- 
poration (Sales) Limited. 

Mr. R. A. Foley, Graduate, has been appointed 
Chief Draughtsman of the M.O. Valve Co. Ltd. 


Mr. D. J. I. Gray, Graduate. has recently taken 
up a position as Works Manager, at Christchurch 
Head Office Factory of Messrs. Booth Macdonald & 
Co. Ltd. 


Mr. P. Henton, Graduate. has recently taken up 
a position as Design Engineer with Republic Aviation, 
New York. 

Mr. M. W. G. Lewis, Graduate, has taken up 
an appointment as a Production Planning Engineer 
with Messrs. Redifon Limited. 


Mr. P. F. Lewis, Graduate, has recently left this 
country to take up a position as Assistant Production 
Manager to Indian Aluminium Co. Ltd., Calcutta. 


Mr. G. H. Newton, Graduate. has taken up an 
appointment as Product Development Engineer. 
Meter & Relay Works, English Electric Co., Stafford. 

Mr. S. W. Orr, Graduate, has taken up a posi- 
tion as Methods Engineer, with Messrs. Young 
Accumulator Co. Limited. 

Mr. R. D. Saha, Graduate, has recently taken up 
a position as Tool Designer with Briggs Car Bodies 
Limited. Dagenham. 

Mr. G. Shaw, Graduate, is engaged as a Produc- 
tion Engineer in training at The Wireless Telephone 
Co. Ltd., Sheffield. 

Mr. H. F. Sturt, Graduate. has recently taken 
up an appointment as a Management Trainee with 
the Michelin Tyre Co. Ltd. 

Mr. B. R. Westwell, Graduate, has now been 
appointed to the post of Chief Engineer, Barclay & 
Fry Branch of the Metal Box Company Limited. 
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NEW BUILDING FUND APPEAL 


Since the publication of the last list, donations have been received from the following subscribers. 
(The list was compiled for press on 21st May, 1954.) 


H. W. Barnes, A.M.I.Prod.E. 

E. Barrs, M.1.Prod.E. 

V. S. Bhargav, Stud.I.Prod.E. 

R. W. Brocklehurst, M.I.Prod.E. 
W. Buchanan, M.I.Prod.E. 

E. H. Y. Burden, M.I.Prod.E. 
R. S. Clark, A.M.I.Prod.E. 


A. E. Gosling, A.M.I.Prod.E. 
G. W. Hand, M.I.Prod.E. 
A. S. Hawtin, M.I.Prod.E. 


H. J. Roake, A.M.I.Prod.E. 
S. 
J 
R. W. P. Johnson, A.M.I.Prod.E. A 
A. 
H. 
R. 


R. nie A.M.I.Prod.E. 

N. Russell, A.M.I.Prod.E. 
C. To Stud.I.Prod.E. 

J. H. Stevens, M.I.Prod.E. 

C. Stewart, Grad.I.Prod.E. 
Taylor-Thomas, A.M.I.Prod.E. 
C. 


< 


H. A. Kench, M.I.Prod.E. 
H. Kirkman, M.I.Prod.E. 
H. M. Lawson, A.M.I.Prod.E. 


W. T. Christie, M.I.Prod.E. J. Lonsdale, M.I.Prod.E. M. Timbury, M.I.Prod.E. 
H. Davies, M.I.Prod.E. a Lloyd- Jones, A.M.I.Prod.E. C. Timms, M.I.Prod.E. 
A. V. Day, A.M.I.Prod.E. H. Marley, A.M.I.Prod.E. H. W. Townsend, M.I.Prod.E. 


W. J. Dimmock, A.M.I.Prod.E. Hi ‘McCluskey, M.LProd.E. G. W. Whitworth, A.M.I.Prod.E. 


L. R. Evans, M.I.Prod.E. C. L. McCombie, A.M.I.Prod.E. J. R. Widdowson, M.I1.Prod.E. 
A. D. Fogg, Grad.I.Prod.E. J. M. Moseley, Stud.I.Prod.E. M. A. White, A.M.I.Prod.E. 
D. S. Gardner, M.I.Prod.E. D. Millar, Grad.I.Prod.E. C. Windle, A.M.1I.Prod.E. 

H. Gardner, M.I.Prod.E. W. C. Murray, A.M.I.Prod.E. J. R. Young, A.M.I.Prod.E. 
L. W. W. Gibson, A.M.I.Prod.E. S. H. Pearson, M.I.Prod.E. 








HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from 
Monday to Friday each week. It would be helpful if. in addition to the title. the author’s name and the 
classification number could be quoted when ordering books. 
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REVIEWS 


621.18 BOILERS 


Technical Report. New series, Vol. 1. British Engine 
Boiler & Electrical Insurance Company Ltd., Man- 
chester. Manchester, the Company, 1952. 212 pages. 
Illustrations. Diagrams. 12/6d. 


some readers, and this book had its origin in an article 
“Fabricated Materials and Parts—A Comparison of 
Their Design and Production Factors ’’, contributed by 
him to the periodical. The very favourable reception 
accorded it has encouraged Mr. Dumond to extend the 





The report is presented by the Company in order to 
help advance the standard of reliability of engineering 
plant, and is composed of the results of investigations 
into many causes of plant failure. 

Suitable examples have been chosen and subjecte d 
to mechanical, metallurgical and chemical analysis in 
order to determine the causes of failure. Cases con- 
sidered include caustic cracking, shell cracking and 
rivet failures in boilers, fractures of crane hooks and 
eye-bolts, defects in electrical machinery and _ the 
explosion of an air vessel. A chapter is devoted to 
sources of error in impact notched-bar testing. 

The Company maintains a large laboratory using 
modern techniques and the treatment given to each 
case is very extensive and exacting. B.H.]. 


621.7 PRODUCTION METHODS 
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* Fabricated Materials and Parts” by Theodore C. 
Dumond. New York, Reinhold Publishing Corpora- 
tion, 1953. 332 pages. Illustrations. Chart. 
£2. 12. 0. 

The author is the Editor of the technical periodical, 

“Materials and Methods”, doubtless already known to 


same treatment to a much wider range of processes 
and the result is a textbook making an original contri- 
bution in this field. 

The scope of the book may be conveniently sum- 
marised from the chapter headings: Sand, Permanent 
Mold, Plaster Mold, Die and Investment Casting; 
Drop, Press and Upset Forging; Cold Heading; Stamp- 
ing and Pressing; Impact Extrusions; Extruded Shapes; 
Powder Metal Parts; Sectioned Tubing; Welded, 
Brazed and Adhesive Bonded Parts; Molded Plastics; 
Formed Non-metallic Parts. 

It is not intended that the information given should 
deal comprehensively with the technology of the above 
methods; the aim is, “to bring together in one place 
in easy-to-read form, all of the important information 
which must be considered in deciding what methods of 
production best meet the needs of the individual 
making the choice ” 

Three introductory chapters analyse factors which 
influence the choice of production method. A sensible 
balance is kept between the design factors of strength, 
weight, tolerance and surface finish and economic 
factors of quantities, labour costs, tool costs, time to 
get into production, rate of production. It is indicative 


of the quality of this book that relationships of this 
complexity can be handled with reasonable thorough- 
ness in thirty-one pages. 

The remainder of the book, twenty chapters, is devoted 
to the production techniques previously enumerated. 
Each chapter treats one process, giving a brief but 
lucid account of the method, and discussing relevant 
economic and design points upon which decisions must 
be made regarding its suitability under known circum- 
stances. The liberal photographic illustrations are 
instructive, adding considerably to the clarity of the 
book, and some useful data is given in tabular form; 
e.g. page 151, “ Typical Materials for Cold Headed 
Parts”. A tabular summary of the twenty processes, 
in folder form, is attached to the rear cover. 

It is obvious that the author has had the assistance 
of industrial concerns, specialising in the various pro- 
cesses, which have seized this opportunity to present 
the particular merits of their activities. By a strictly 
factual presentation the author has avoided suggestions 
of sales pushing which sometimes mar such co-opera- 
tion. The assisting firms are to be complimented on 
allowing such a wealth of material to be set out so 
impartially. 

This book has its disturbing side. Can American 
industry get into | production as quickly as is shown 
on page 30, e.g. “ Die casting, several days to several 
weeks’? Do Americans go so thoroughly into produc- 
tion factors before getting out designs? Is there room 
for a British counterpart to this book with data drawn 
from our own industries? Does it throw a new light 
on Materials Utilisation? This is a book to raise, as 
well as answer, many questions. A.J.L. 


OTHER ADDITIONS 


658.54 TIME AND MOTION STUDY 

Time Study and Methods Conference, No. 8. New 
York, 1953. “ Proceedings [of the] ... Confer- 
ence sponsored by Society for Advancement of 
Management and the American Society of 
Mechanical Engineers’ Management Division.” 
New York, Society for Advancement of Manage- 
ment, 1953. 124 pages. Diagrams. £2. 2. 0. 

Stevenson, Jordan & Harrison Ltd., London. “ Pro- 
duction Standards from Time Study Analysis by 
Labour and Management.” London, the Firm, 
1944. 111 pages. Charts. 

Gilbreth, Frank Bunker, and Gilbreth, Lilian Moller. 
** Applied Motion Study.” London, Routledge, 
1919. 220 pages. Illustrated. Charts. 


621.777 SHEET METAL WORK 
Schuler, L., A.G., Goeppingen, Germany. ** Handbook 
for Economical Sheet Metal Working and Press- 
ing.” Third enlarged edition, Coventry, A. C. 
Wickman Ltd., 1937. 434 pages. Illustrated. 
Diagrams. 
621.778 WIRE DRAWING AND PROCESSING 
Wire Industry Encyclopaedic Handbook to the Wire 
Drawing and Wire Fabricating Industry. London, 
Wire Industry Ltd., 1953. 448 pages. Illustrated. 
Diagrams. £1. 1. 0. 
621.78 HEAT TREATMENT 
Reynolds Metals Company, Louisville, Ky. “* Heat 
Treating Aluminium Alloys.” Louisville, the 
Company, 1948. 144 pages. Illustrated. $1.00. 





SHELL MOULDING 


A Select Bibliography of Literature in the Library 


A. NON-PERIODICAL PUBLICATIONS 

Bakelite Company, New York. “ Phenolic Resins for 
Foundry Molds and Cores.”? New York, the Company, 
1951. 20 pages. Illustrated. 


Bakelite Ltd., London. “ Resins for Shell Moulds and 
Cores.’’ London, the Firm [195—]. 8 pages. — Illus- 
trated. 

British Brassfoundry Productivity Team. “ The Brass- 
foundry: Report of a visit to the U.S.A. in 1950.”’ 
London, Anglo-American Council on Productivity for the 
team, 1951. Pages 119-125, Synthetic Resin Core 
Binders, with special reference to the “ C ” process. 

Field Information Agency Technical. Final Report No. 
1168. “The ‘C’ Process of making Molds and 
Cores for Foundry use.’’ London, H.M.S.O. 1947. 
1/3d. Out of print. 

Leicester, Lovell & Co. Ltd., Southampton. “ Thor 
Resins for Shell Moulds and Cores.”’ Southampton, 
the Firm [1953]. 12 pages. 

Marotta, A. J. “Shell Molding Process and Mag- 
nesium Castings.”? New York, Magnesium Association, 
1952. 8 pages. Illustrated. 

Monsanto Chemical Company—Plastics Division. “ The 
Shell Molding Process: a new and proved method 
for the Foundry Industry.”’ Springfield. Mass., the 
Company, 1952. 28 pages. Illustrated. Charts. (Production 
Information Bulletin No. 77). 

“Shell Moulding.” Brighton, Machinery Publishing Co. 
Ltd., 1953. 84 pages. Illustrated. 4/-. (Machinery’s 
Yellow Back Series No. 34). 


Union Carbide and Carbon Corporation, Bakelite Division. 


New York. “ Bakelite Phenolic Resins for the 
* Croning ’ Process.’’ New York the Corporation, 1950. 
15 pages. Illustrated. 


U.S.A.—Dept. of Commerce—Office of Technical Services. 
* Current Status of the Shell-Mold or the ‘C’ 
Process of Precision Casting Metals [1952].’’ 
16 pages. IR—7734. PB—106640). 


B. PERIODICAL ARTICLES 

I. General Surveys. 

AIRCRAFT ENGINEERING 22 : 371-374, Dec. 1950. Perry, 
H. W. An improved casting process with resin-sand 
moulds : some details of a new method evolved by the 
Bakelite Corp. from the Johannes Croning system. 

AIRCRAFT ENGINEERING 25:151, May 1953. Shell 
mouldings—a new foundry technique : a brief account of 
developments in the production of castings since the intrc- 
duction of synthetic materials. 

AIRCRAFT PRODUCTION 15 : 48-9, Feb. 1953. Shell 
moulding : rapid production of resin-bonded sand moulds 
and cores. (Polygram Casting Co. Ltd.). 

AUTOMOBILE ENGINEER 43 : 65-69, Feb. 1953. Shell 
moulding : an important foundry development.  (Poly- 
gram Casting Co. Ltd.). 

BRITISH PLASTICS 25 : 414-5, Dec. 1952. Shell moulding 
process (in article Synthetic resins in the foundry, by D. N. 
Buttrey). 
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BRITISH PLASTICS 26 : 14-18, Jan. 1953. Some features of 
the shell moulding process (Bakelite Ltd., and Polygram 
Casting Co. Ltd. 

BUSINESS 83 : 96-98, Feb. 1953. Casey, F. G. This process 
promises every foundry lower costs, every firm its own 
foundry. 

ENGINEER AND FOUNDRYMAN 17:81, Jan. 1953. 
Shell moulding. (Polygram Casting Co. Ltd. 

FOUNDRY TRADE JOURNAL 90 : 281-284, Mar. 15, 1951. 
The “ C” process. (Bakelite Division, Union Carbide and 
Carbon Corporation). 

FOUNDRY TRADE JOURNAL 93 : 647-650, Dec. 4, 1952. 
Shell moulding developments (Polygram Casting Co. Ltd.). 
Correspondence : 93-694, Dec. 18, 1952. J. A. F. Jarvis. 
94 : 118, Jan. 29, 1953. J. Fallows. 

FOUNDRY TRADE JOURNAL 94:97, Jan. 22, 1953. 
Shell moulding and the plastics industry. (Bakelite Ltd.). 

FOUNDRY TRADE JOURNAL 94 : 355-364, Mar. 26: 
385-387, April 2, 1953. Dixon, M. C., and Bushnell, R. S. 
The “ C” process of casting ; [with] Discussion. 

FOUNDRY TRADE JOURNAL 95 : 531-536, 541-547, Oct. 
29, 1953. Buttrey, D. N. Shell moulding process [with| 
Discussion. Similarly in Engineering 176 : 251-252, Aug. 21. 
285, Aug. 28, 1953. Abstract in Metal Industry 83 : 12-13, 
July 3, 1953. 

FOUNDRY TRADE JOURNAL 96 : 323-328, Mar. 25, 1954. 
Pentz, P. G. Recent developments with synthetic resins in 
the foundry industry. Abstracts in Engineering 177 : 404-5, 
Mar. 26, 1954 ; Machinery 84 : 563, Mar. 12, 1954. 

IRON AND COAL TRADES REVIEW 168 : 93-95, Jan. 8. 
1954. Progress in shell moulding : simplified layout to 
give increased output. (Fairbairn Lawson Combe Barbour 
Ltd., Leeds). 

MACHINE SHOP MAGAZINE 13 : 561-566. Dec. 1952. 
Development in the shell moulding process (Polygram 
Casting Co. Ltd 

MACHINERY (London) 81 : 1111-1116, Nov. 28, 1952. The 
shell moulding process : methods employed by Polygram 
Casting Co. Ltd., Chiswick. 

MACHINERY (London) 81 : 1293, Dec. 19, 1952. Com- 
parative costs of shell and sand moulding. 

MACHINERY (London) 82 : 155-157, Jan. 23, 1953. Some 
recommendations for shell moulding (Monsanto Chemical 
Co.). 

MACHINERY (London) 82 : 448-9, Mar. 6, 1953. Production 
of cores by a shell moulding process (patent, Stanton 
Ironworks Co. Ltd. 

MACHINERY (London) 84 : 501-505. Mar. 5, 1954. The 
Fordath D-process : a new method of producing. shell 
moulds (Fordath Engineering Co., West Bromwich). 

MACHINERY LLOYD. European edition. 25 : 57-63, May 
2, 1953. Sargeaunt, M. J. Shell moulding. The same: 
Machinery Lloyd Overseas ed. 25 : 80-84, Feb. 14, 1953. 

MACHINIST 96 : 1927-1931, Nov. 29, 1952. Fallows, J. 
British firm goes ahead with shell moulding process (Poly- 
gram Casting Co. Ltd.). 

MASS PRODUCTION 29 : 82-87, Feb. 1953. 
production by shell moulding. 

MECHANICAL WORLD AND ENGINEERING RECORD 
133 : 22-23, Jan. 1953. Shell moulding. 

METAL INDUSTRY 81 : 441-444. Dec. 5. 1952. Shell 
moulding : the process as it affects non-ferrous castings. 

METAL TREATMENT AND DROP FORGING 21 : 57-60, 
Feb. 1954. Progress in shell moulding : increasing use as a 
production unit (Fairbairn Lawson Combe Barbour Ltd., 
Leeds). 

TOOL ENGINEER 28 : 53-56, June 1952. Herold, R. Shell 
molding by the Croning process. 

TOOL ENGINEER 31 : 126, July 1953. Sololosky. W. Pros 
and cons of shell molded castings. 

POOLMAKER & PRECISION ENGINEER 7 : 12-16, Jan. 


1953. Developments in the shell moulding process. 


Large scale 
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II. Possibilities and Limitations : Experience of Users. 


AIRCRAFT PRODUCTION 15: 103, Mar. 1953. Shell 
moulded castings: alloys used by the Solar Aircraft 
Foundry. 

AMERICAN MACHINIST 95 : 126, Oct. 15, 1951. Shell 
molding produces precise big castings. 

ENGINEER: & FOUNDRYMAN 17 : 53, 55, Mar. 1953. 
Steele, J. Modern moulding methods . . . shell moulding 
process. 

FOUNDRY TRADE JOURNAL 92 : 613, 618, June 12, 1952. 
In a nutshell : [editorial]. 

FOUNDRY TRADE JOURNAL 95: 7-14, July 2; 53-59. 
July 9 ; 87-95, July 16; 541-547, Oct. 29, 1953. Ames, B. 
N. Survey of the shell moulding method of casting pro- 
duction [with] Discussion. Abstracts in Machinery (London 
83 : 1106-1110, Dec. 4, 1953; Metal Industry 83 : 13, 
July 3, 1953. 

FOUNDRY TRADE JOURNAL 95 : 79-80, July 16, 1953. 
Shell moulding patterns and_ possibilities : impressions 
from the Congress of the American Foundrymen’s Society. 

FOUNDRY TRADE JOURNAL 95 : 591-593, Nov. 12, 1953. 
McGavock, H. K. Mechanised shell moulding plant 
Lynchburg Foundry Co., Lynchburg, Va.). 

FOUNDRY TRADE JOURNAL 95 : 687-696, Dec. 3, 1953. 
Emmerson, A. Shell moulding of cylinder castings. 
Discussion. 96 : 13-18, Jan. 7, 1954. 

FOUNDRY TRADE JOURNAL 95 : 745-747, 759, Dec. 17, 
1953. Hand, C., and Beeley, P. R. Application of shell 
moulding to steel castings. 

FOUNDRY TRADE JOURNAL 95 : 783-785, Dec. 24, 1953. 
Potter, C. Practical experience of shell moulding. 

INSTITUTION OF PRODUCTION ENGINEERS JOUR- 
NAL 32 : 577-580, Dec. 1953. Rigg. L. Shell moulding. 

IRON AGE 168: 111-116, Nov. 15, 1953. Calder, A’ W. 
Jobbing foundry adopts C-process for making shell moulds. 
Abstract in Foundry Trade Journal 91 : 739, Dec. 27, 1951. 

IRON AGE 168 : 120-121, Nov. 15. 1951. Brown, D. I. Resin 
makers push Croning process. 

IRON AGE 169 : 28, Jan. 24, 1952. C-process : some details 
revealed (Auto Specialities Mfg. Co.). 

IRON AGE 169 : 109-113, May 15, 1952. Derby, G. P. Job 
foundry tackles shell mold production (Lynchburg Foundry 
Co.). 

IRON AGE 169 : 118-120, May 15, 1952. Shell molding steals 
foundry show. 

IRON AGE 169 ; 112-116, June 26, 1952. Sullivan, G. F. Shell 
molded stainless valves and fittings now in production 
Cooper Alloy Foundry). 

IRON AGE 170: 172-174, Dec. 11, 1952. Design and pro- 
duction of shell mold patterns improved (Wolverine Pattern 
and Mfg. Co.). 

IRON AGE 171 : 298-299, Jan. 1, 1953. Shell molding and 
continuous casting revolutionize output of many types of 
metal parts. Comment in Trade Journal 94: 173, Feb. 12, 
1953. 

IRON AGE 171 : 80-81, May 14, 1953. Foundrymen—focus 
on shell molding. 

IRON AGE 171 : 148-154, May 21, 1953. Continued wide 
interest in shell molding shown at AFS meeting. 

IRON AGE 171 : 154-157, June 18, 1953. Shroka, H. S. 
Where does shell molding fit in your parts picture ? 

IRON AGE 172 : 124-128, July 23, 1953. Heath, R. V. 
Complex aluminium part successfully shel! molded. 

IRON AGE 172 : 128-132, Sep. 3, 1953. Von Ludwig, D. 
Part needs determine best casting method. 

IRON AGE 173 : 55-57, Jan. 28, 1954. Shell molding brings 
new foundry era (Walworth Co., Boston). 

MACHINE DESIGN 23 : 239-240, Dec. 1951. Ames, B. N. 
Shell molding. 

MACHINE DESIGN 24 : 160-162, Sep. 1952. Bolz, R. W. 
Shell molding. 
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MACHINERY (London) 80 : 882, May 22, 1952. The Shell- 
moulding process [editorial]. 

MACHINERY (London) 81 : 1030-1032, Nov. 14, 1952. 
Casting stainless steel in shell moulds (Cooper Alloy 
Foundry Co., N.J.). 

MACHINERY (London) 82 : 419-426, Mar. 6, 1953. Pro- 
ducing high-quality iron castings in shell moulds : methods 
employed by Macmillan Foundries Ltd., Watford. 

MACHINERY (London) 82 : 475-480, Mar. 13, 1953. Making 
Coronation bells in shell moulds (Gillett & Johnson Ltd., 
Croydon). 

MACHINERY (London) 82 : 1041-1048, June 5, 1953. Making 
light alloy castings in shell moulds : techniques employed 
at Lightalloys Ltd., London, N. W.10. 

a) MACHINERY (London) 83 : 808-809, Oct. 23, 1953. 
Stainless-steel castings made in shell moulds (Langley Alloys 
Ltd., Slough, Bucks.). 

MACHINERY (London) 83: 1014, Nov. 20, 1953. Some 
examples of shell moulds shown at Olympia. 

a) MACHINERY (London) 83 : 180, July 24, 1953. High 
quality iron castings made in shell moulds (John Harper & 
Co., Willenhall, Staffs.). 

MACHINERY (London) 83 : 1069-1070, Nov. 27, 1953. Shell 
moulds for magnesium castings (publication PB111049, 
TER: 

MACHINERY (London) 83 : 1186, Dec. 18, 1953. Progress in 
shell moulding [editorial]. 

MACHINERY (London) 84 : 211-217, Jan. 29, 1954. Casting 
agricultural machinery gears in shell moulds (Blackburn 
& Sons Ltd., Preston, Lancs.). 

MACHINERY (London) 84 : 378-379, Feb. 19, 1954. Some 
examples of non-ferrous castings produced in shell moulds 

Starling Foundries Ltd., Croydon). 

MACHINERY (London) 84 : 366, Feb. 19, 1954. The “ D” 
shell mould process [editorial]. 

MACHINERY (New York) 60 : 186-195, Nov. 1953. Smith, 
J. H. Shell-mold castings of automotive parts. 

MACHINERY LLOYD. Overseas edition. 26 : 71-80, Mar. 
13, 1954. Sargeaunt, M. J. Shell moulding in action 
(Fairbairn Lawson Combe Barbour Ltd., Leeds). 

MACHINIST 96 : 2049-2056, Dec. 20, 1952. Hollingum, J. 
Automatic shell moulding. 

MACHINIST 98 : 188-190, Jan. 30, 1954. Shell moulding 
steel castings (Sheepbridge Steel Castings Ltd., Notts.). 
MATERIALS & METHODS 37 : 73-77, Jan. 1953. Rose, K. 

Where shell mold castings stand today. 

MATERIALS & METHODS 39 : 102-104, Feb. 1954. Curry, 
T. W. One company’s experience with shell mold castings 
(Lynchburg Foundry Co.). 

METAL INDUSTRY 81 : 206-207, Sep. 12, 1952. Dunlop, A. 
Casting developments . . . the “* C’” process. 

MILL & FACTORY 52: 120, Feb. 1953. Small intricate 
castings produced at low cost (Solar Aircraft Co., San 
Diego). 

PRECISION METAL MOULDING I1 : 32-33, 74, July 1953. 
Shell molding vs. conventional sand casting—some dramatic 
cost comparisons. 

PRECISION METAL MOLDING 12 : 44-45, Feb. 1954. Big 
savings—3 case histories of shell mold castings (Builders 
Iron Foundry). 

PRODUCT ENGINEERING 23 : 121-127, Oct. 1952. Shell 
molding saves through greater mechanization and _ less 
machining. 

PRODUCT ENGINEERING 24 : 129-133, Sep. 1953. Dunn, 
W. H., and Day, R. E. Shell molding of stainless steel. 
PRODUCT ENGINEERING Annual handbook of product 
design for 1954. D26-D29. Ames, B. N., and others. 

Survey of shell molding problems. 

PRODUCT ENGINEERING) 25: 139-144, Mar. 1954. 
Beamer, P. W., and Tingquist, S. C. Evaluation of casting 
processes. 


Ill. Resins, Sands, and Wetting and Stripping Agents. 


ENGINEER 194 : 85-6, July 18, 1952. Synthetic resins for 
foundry use (Imperial Chemical Industries Ltd., Plastics 
Division). 

ENGINEER 194 : 845, Dec. 19, 1952. Shell moulds and cores 
(Bakelite Ltd.). 

ENGINEERING 174 : 87-88, July 18, 1952. Synthetic resins 
in the foundry (Imperial Chemical Industries Ltd., Plastics 
Division). 

FOUNDRY TRADE JOURNAL 94 : 290, Mar. 12, 1953. 
Carswell, R. Synthetic resins in the foundry (abstract). 

FOUNDRY TRADE JOURNAL 93 : 477, Oct. 23, 1952. 
** Shell ’’ foundry moulds (Bakelite Ltd.). 

IRON AGE 171 : 144-145, June 25, 1953. Shell molding : 
cheap sand may boost resin needs (Monsanto Chemical Co., 
Plastics Division). 

MACHINERY (London) 80 : 1077-1078, June 19, 1952. 
Materials and equipment for shell moulding (Thor phenolic 
shell-moulding resin ; Borden’s Chemical Division, New 
York). 

MACHINERY (London) 81 : 922, Oct. 23, 1952. 
foundry moulds (Bakelite Ltd.). 

MACHINERY (London) 81 : 1240-1241, Dec. 12, 1952. Bake- 
lite resins for shell moulds and cores. 

MACHINERY (London) 82 : 337-338, Feb. 20, 1953. I.C.I. 
Mouldrite resin for shell moulding. 

MACHINERY (London) 82 : 526-532, Mar. 20, 1953. Shell 
moulding with urea-formaldehyde resins (British Industrial 
Plastics Ltd., Oldbury). 

MACHINERY (London) 82 : 549, Mar. 20, 1953. Cellobond 
resins for shell mouldings (British Resin Products Ltd.). 
MACHINERY (London) 82 : 687-689, April 10, 1953. Thor 
resins for the production of shell moulds and cores (Leicester 

Lovell & Co. Ltd., Southampton). 

MACHINERY (London) 82 : 763, April 24, 1953. Synphorm 
resins for shell moulding. 

MACHINERY (London) 82 :913, May 15, 1953. Redhill 
sands for the shell moulding process. 

MACHINERY (London) 82 : 1024, May 29, 1953. Nestor 
shell moulding resins ( James Ferguson & Sons Ltd., London) 

MACHINERY LLOYD, European edition. 25 : 69-72, May 
16, 1953. Synthetic resins for shell moulds and cores 
(Bakelite Ltd.) The same in Machinery Lloyd. Overseas 
edition. 25 : 96-98, Feb. 28, 1953. 

METAL INDUSTRY 83 : 278, Oct. 2, 1953. Shell moulding 
economy (Thor resins Borden Co., New York). 

TOOL ENGINEER 29 : 86, Sep. 1952. Dow shares know-how 
on parting agent problem with shell molding industry. 


** Shell ” 


IV. Machines for Moulding and Coremaking. 

a) General 

FOUNDRY TRADE JOURNAL 95 : 363, Sep. 17, 1953. 
**Dornal” pseud. Mechanization of shell moulding. 
Correspondence : 95 : 594, Nov. 12, 1953. P. J. Berry. 

METAL INDUSTRY 81 : 206-207, Sep. 12, 1952. Dunlop, A. 
Casting developments . . . the “‘ C”’ process. 

‘TOOLMAKER & PRECISION ENGINEER 7 : 22-23, June 
1953. Shell moulding machines in U.S.A. 

b) Single Station Machines 


AIRCRAFT PRODUCTION 15: 241, July 1953. — Shell 
moulding: new British machine for fully automatic 
operation (Autoclino). 

BRITISH MACHINE TOOL ENGINEERING 35 : 161-162, 
Oct.-Dec. 1953. Autoclino shell moulder. 

BRITISH PLASTICS 26 : 315, Aug. 1953. Fully automatic 
shell moulding machine (Auto clino). 

ENGINEER 195 : 859-860, June 19, 1953. An automatic 
shell mould making machine (Autoclino). 

ENGINEERING 175: 745, June 12, 1953. Automatic shell 
moulding machine (Autoclino). 

FOUNDRY TRADE JOURNAL 94 : 351-352, Mar. 26, 1953. 
Shell moulding machinery (F.E.—Sutter). 
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FOUNDRY TRADE JOURNAL 94: 600, May 28; 708, 
June 18, 1953. New shell moulding machine (Autoclino) 

IRON AGE 167 : 81-85, April 19, 1951. Czygan, W. Machines 
make shell molds automatically (Shellmold & Machine Co., 
SU-1 machine). 

IRON AGE 170 : 63, Aug. 21, 1952. Shell molds for job shops 
Powdered Metal Products Corp.). Abstract in Foundry 
Trade Journal 93 : 414, Oct. 9, 1952). 

MACHINE DESIGN 25 : 233, Jan. 1953. New equipment 
offered for shell moulding (Powdered Metal Products Corp.). 

MACHINERY (London) 82 : 593-595, Mar. 27, 1953. F. E. 
Sutter) automatic shell moulding machines. 

MACHINERY (London) 82 : 1074-1076, June 5, 1953. Auto- 
clino automatic shell mould making machine. 

MACHINERY LLOYD Overseas ed. 25 : 95-97, Sep. 12, 1953. 
Mechanised shell moulding (Autoclino). 

MASS PRODUCTION 29: 78-80, Aug. 1953. Automatic 
shell moulder (Autoclino). 

METAL INDUSTRY 82 : 502, June 19, 1953. Automatic 
shell moulding (Autoclino). 


c) Two Station Machines 

FOUNDRY TRADE JOURNAL 95 : 730-732, Dec. 10, 1953. 
F.L.C.B. shell moulding equipment (Fairbairn Lawson 
Combe Barbour Ltd., Leeds). 

FOUNDRY TRADE JOURNAL 96 : 311-312, Mar. 18, 1954. 
Fordath shell moulding machine (Fordath Engineering Co. 
Ltd., West Bromwich, Staffs.). 

FOUNDRY TRADE JOURNAL 96 : 330, Mar. 25, 1954. 
Shelmolda Duplus (Fairbairn Lawson Combe Barbour Ltd., 
Leeds). 

MACHINERY (London) 83 : 722-724, Oct. 9, 1953. Coleman- 
Wallwork shell mould making machine. 

MACHINERY (London) 84 : 431-436, Feb. 26, 1954. Shel- 
molda shell mould making equipment of simple con- 
struction (Fairbairn Lawson Combe Barbour Ltd., Leeds). 

MACHINERY LLOYD. Overseas ed. 26 : 71-80, Mar. 13, 
1954. Sargeaunt, M. J. Shell moulding in action. 
(Fairbairn Lawson Combe Barbour Ltd., Leeds). 

MACHINERY MARKET No. 2775, Jan. 22, 1954, p. 82. Shell 
moulding : small scale production units (Fairbairn Lawson 
Combe Barbour Ltd., Leeds). 

MACHINIST 97 : 2167-2169, Dec. 26, 1953. New low-cost 
shell moulding equipment produces 40 shells per hour with 
one operator (Fairbairn Lawson Combe Barbour Ltd., 
Leeds). 

MASS PRODUCTION 30: 77-80, Feb. 1954. New shell 
moulding machine (Fairbairn Lawson Combe Barbour Ltd., 
Leeds). 

MECHANICAL WORLD AND ENGINEERING RECORD 
134: 20-21, Jan. 1954. Production shell moulding (Fairbairn 
Lawson Combe Barbour Ltd., Leeds). 

POWER TRANSMISSION 23 : 66-68, Jan. 15, 1954. A New 
shell moulding unit (Fairbairn Lawson Combe Barbour Ltd., 
Leeds). 

TIMES REVIEW OF INDUSTRY 8 : 53, Jan. 1954. Compact 
shell moulding equipment (Fairbairn Lawson Combe 
Barbour Ltd., Leeds). 


d) Multi-Station Machines 

BRITISH PLASTICS 26 : 60-61, Feb. 1953. Shell moulding 
machine steps up foundry production (Polygram Mark IV). 

ENGINEER 195 : 96-97, Jan. 16, 1953. Mechanised shell 
mouldings (Polygram Casting Co., Ltd.). 

ENGINEERING 175 : 44-45, Jan. 9, 1953. Developments in 
shell moulding (Polygram automatic shell moulding 
machine). 

FOUNDRY TRADE JOURNAL 94 : 31, Jan. 8, 1953. Quantity 
production of shell moulds : rotary machine developed by 
Polygram. 

MACHINE SHOP MAGAZINE 14:87, Feb. 1953. Shell 
moulding plant (Polygram Casting Co. Ltd.). 

MACHINERY (London) 82 : 87-88, Jan. 9 ; 126-127, Jan. 16, 
1953. Polygram Mark IV shell moulding machine. 
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MACHINERY LLOYD. European edition. 25 : 98-99, Mar. 
21, 1953. Mechanized shell moulding (Polygram Mark IV 
machine). 

MACHINERY MARKET No. 2722, Jan. 16, 1953, p. 57. Mass 
production of shell moulds : a new automatic moulding 
machine (Polygram Mark IV). 

MACHINIST 97: 70-71, Jan. 10, 1953. Automatic shell 
moulding machine (Polygram Mark IV). 

METAL INDUSTRY 82 : 52-3, Jan. 16, 1953. Mechanized 
shell moulding (Polygram automatic shell moulding 
machine Mark IV). 

TOOLMAKER & PRECISION ENGINEER 7 : 36-37, Feb. 
1953. Mechanised shell moulding (Polygram automatic 
shell moulding machine). 


V. Clamping 


ENGINEERING 176 : 296, Sep. 4, 1953. Pneumatic clamp 
for shell moulds (British Cast Iron Research Association). 

FOUNDRY TRADE JOURNAL 94 : 97, Jan. 22, 1953. Shell- 
moulding and the plastics industry . . . clamping of shells 
superseded (Bakelite Ltd.). 

FOUNDRY TRADE JOURNAL 95 : 371, Sep. 17, 1953. 
B.C.1I.R.A. method of clamping shell moulds. 

MACHINERY (London) 82 : 784-786, April 24, 1953. Beech, 
A. S. Method of registering, clamping, closing-up and 
supporting shell moulds. 

MACHINERY (London) 83 : 98, 141, July 17, 1953. Closing 
and backing-up shell moulds (editorial). 

MACHINERY (London) 83 : 469, Sep. 4 ; 958, Nov. 13, 1953. 
A new method of clamping shell moulds (British Cast Iron 
Research Association). 

MACHINERY (London) 83 : 1186, Dec. 18, 1953. Progress in 
shell moulding [editorial]. 

MACHINERY (London) 84 : 227, Jan. 29, 1954. Coleman- 
Wallwork shell mould clamping device. 

MACHINERY LLOYD. European edition. 25 : 95, Nov. 14, 
1953. Clamping shell moulds (British Cast Iron Research 
Association). The same in Machinery Lloyd. Overseas ed. 
25 : 85, Oct. 10, 1953. 

(a) MASS PRODUCTION 29 : 118, 120, Sep. 1953. Clamping 
shell moulds (B.C.I.R.A.). 

MECHANICAL WORLD AND ENGINEERING RECORD 
133 : 388, Sep. 1953. New method of clamping shell 
moulds (B.C.I.R.A.). 

METAL INDUSTRY 83 : 318, Oct. 16, 1953. Clamping shell 
moulds (B.C.I.R.A.). 

(a) MACHINIST 97 : 1521, Sep. 12, 1953. Pneumatic clamp 
for shell moulding (B.C.I.R.A.). 


VI. Patent Situation 


FOUNDRY TRADE JOURNAL 93 : 238, Aug. 28, 1952. 
Shell moulding process (U.S. patent positions). 

MACHINIST 96 : 2001, Dec. 6, 1952. Trefgarne, Lord. Shell 
moulding patents: Polygram Company’s point of view. 
Similarly in Foundry Trade Journal 93 : 582, Nov. 20, 1952 ; 
Iron Age 171 : 99, Jan. 15, 1953. 

PRODUCT ENGINEERING 23 : 113, 115, June 1952. Shell 
molding (U.S. patent position). 

PRODUCT ENGINEERING 24 : 223, May, 1953. Shell 
molding cartel (the patent controversy). 


C. BIBLIOGRAPHIES. 


BRITISH CAST IRON RESEARCH ASSOCIATION 
Bulletin and foundry abstracts. 11 : 280-283, July 1952. 
Shell moulding (Croning process a select bibliography. 

PERA BULLETIN 6 : 609-611, Nov. 1953. Bibliography . . . 
shell moulding. 

SHEFFIELD CITY LIBRARIES. Select bibliography on 
shell moulding practice (Croning or “*C”’ process); [with] 
(Supplement). Sheffield, Science and Technology Library, 
1952-3. 5 pages typescript. (Research bibliographies, new 
series No. 61). 
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, TESTED 


BEFORE IT 
~_REACHES YOU 








We make sure of Mazak throughout every 
stage of its production it is quality controlled 
to ensure consistently uniform high purity 
examination under the Electron microscope is 
one of the many tests we are equipped to 
perform in our Research Department. 


This Mazak die cast gear wheel—accurate, 
tough and hardwearing will withstand arduous 
service thanks to Mazak heing pre-tested for 
reliability. 


n pallets to 


in handling 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED * 37 * DOVER STREET * LONDON ° WI. 
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YOU CAN COPY OR DO NORMAL TURNING 
at will and without any. wer whatsoever 










MONOBLOCK 
PROFILIN 


PN 





NOTE THESE ADDITIONAL FEATURES: 
> MINIMUM SET-UP TIMES 
p> SPRING-LOADED CENTRE ELIMINATES NEED FOR SPECIAL 
CENTRING AND FACING OF WORKPIECES 
» MODELS CAN BE TURNED IN LATHE AND THEN COPIED 
FOR SMALL BATCHES 
WRITE FOR PARTICULARS AND ESTIMATED PRODUCTION 
TIMES FOR YOUR OWN COMPONENTS 


JOHN LANG & SONS LTD. 


ee. mee Bee 


Phone JOHNSTONE 400 
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Churehill 
"THE CHURCHILL Model ‘BW’ 10’ swing Plain 
Grinding Machine has a reputation for accuracy 
and high output. The machine shown here is 
equipped with twin grinding wheels for grinding 
two diameters simultaneously. The wheel 
forming device is mounted permanently on the 
back of the wheelhead and enables the wheels to 
be trued in correct relationship to the finished 
work diameters. 

The ‘BW’ Machine can be supplied as a non- 


automatic or fully automatic Plain Grinder 





THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr MANCHESTER. 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London. 


Home Selling Agents; 


oe Churchill 


Branches and Agents. 
Charles Churchill & Co. Ltd., Birmingham and Branches. 
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N° 2C CAPSTAN - 
LATHE 
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Picduction 


SCREWED BUSH 


Floor to Floor Time: 1 minute 35 seconds 

















Tool Position Spindle | Surface Feed 

DESCRIPTION OF OPERATION Speed Cuts 
Hex.Turret | Cross-slide | R.P.M. | Ft. perMin. per inch 

Chuck at X (using Loading Adapter) - + 1 — = = a 
Rough Face End A- - - - - - Front | 2041 1000 _ Hand 

Rough Bore 3” and 1” dias. and Knee Turn 
12” and 2” dias.- = - - - - + 2 — | 1020 534 216 
Finish Bore 3” and 13” dias. - - - 4 3 — | 2041 735 216 
Chamfer Bores and Break Corners - - | 4 — | 2041 1070 Hand 
Ream ” dia. . ¢ #+ © «© @ § — 321 75 | Hand 
Finish Face End Aand Undercut - - + — Rear 2041 1070 Hand 
- 6 


Remove (using Unloading Adapter) 








Fitted with “Lang” KL.155 
AireOperated 3-Jaw Chuck 


Gun Metal Casting 


Tungsten Carbide Cutting 
Tools 








The standard No. 2C Capstan Lathe has a bar capacity of rin. with a swing over the bed covers of 13}in. 
Many new features are incorporated including inbuilt electrical equipment, twelve spindle speeds, both 
forward and reverse, raised centres giving an increased swing, large capacity swarf tray, bed protected 


by stainless steel covers, etc. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 
OVER BED AND 8iin. DIAM. HOLE THROUGH SPINDLE. 





Full details on request 


H.W.WARD & CO.LTD 


BIRMINGHAM 29 


SELLY OAK -1II31 


SELLY OAK 
TELEPHONE 
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The Hoover research laboratories are playing an 
ever increasing part in the manufacture of Hoover 
F.H.P. motors. Using the very latest precision 
made equipment, this department puts all the 
material used for motor construction through the 
most exhaustive tests before use in the factory. 
This ensures the finest possible F.H.P. motor is 
built with flawless components. Acclaime 


xxiii 





The Resources 
behind the 


Product 





Checking the constituents of metal by 
means of the Hilger Spectrograph. 











throughout the industry for its quality and 
reliability, the Hoover motor has won an inter- 
national reputation second to none. Competitive 
in price, the Hoover motor is supported by a 
unique service plan. 

Hoover Limited also manufacture F.H.P. 
stator rotor units which have many applications 


in modern industry. 


for the name and address of your nearest distributor write to: 


Hoover Limited 


INDUSTRIAL PRODUCTS DEPARTMENT 





CAMBUSLANG - LANARKSHIRE - SCOTLAND 
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SYGCESS 


REPORT 





BEFORE AFTER 
ASSEMBLY ASSEMBLY 


Py courtesy Messrs. Metropolitan Vickers Electrical Ltd. 2 
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The delicate riveting of the two steel pins 
into these Bakelite Switch components 
calls for rapid precision operation. With 
the Sensitivity and unvarying Pressure 
provided by this 2-ton Hl-Ton Press with : 
18 station air operated indexing table this 
Operation is performed with extreme 
rapidity and prevents any possibility of 
fracture of the mouldings. 











HI-ION fo 


HYDRAULIC PRESSES 





FROM | TO 250 TONS 





ee 


FULL PARTICULARS OF HI-TON PRESSES GLADLY SENT ON REQUEST 





Sales & Service . 
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‘a DRUMMOND-ASQUITH . . . for the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431! (5 Lines) Also at LONDON & GLASGOW 
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Production Turning 
takes another step 
forward... 











The MAXiICUT Copying Lathe has 
been developed to deal with a wide 
range of work in large or small 
quantities. ELECTRONIC COPYING LATHES 








FULL PARTICULARS ON REQUEST Capacities up to 9" x 78" 


DRUMMOND BROS. LTD., GUILDFORD 





Sales & Service for... . . the British Isles 


DRUMMOND -ASQUITH 


DRUMMOND - ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
Phone: Midland 3431 (5 lines) Also at LONDON & GLASGOW 











When replying to advertisements please mention the Journal 
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HOLEMAKING 





THE HIGH STANDARD OF ASQUITH *SPECIALIST”’ 
WORKMANSHIP STARTS IN OUR OWN MODERN 
FOUNDRY AT HALIFAX & IS CARRIED RIGHT 
THROUGH TO THE FINISHED PRODUCT THUS 
ENSURING a STANDARD OF HOLEMAKING 
SECOND TO NONE, 


LONDON OFFICE, HALIFAX HOUSE, STRAND, W.C.2. 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH (SALES) LIMITED KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 


Phone ; Midland 343! (5 Lines) And at LONDON & GLASGOW 
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Engin eer Ss 


Universal Microscope 


One Microscope with a hundred and one uses. Made 
on the unit principle, it can be rapidly adapted 
for the job whether it is simple inspection or angular 
and co-ordinate measurement, 


Ideal for measurement at the bench, on the lathe 
or in the inspection room. 


Write for list JPE /29E for further details. 


HILGER & WATTS LTD. 


WATTS DIVISION 48, Addington Square, 
London S.E.5. 


Members of the Export Marketing Company—BESTEC. 
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Tailored for the job 


The lighting of many processes is vital to the smooth and rapid flow of 
work and to the quality of the finished product. For example, poor 
lighting could make a spray tunnel into a bottle-neck — each job taking 
a little too long, a little portion missed, a return to the spray line — and 
so the whole production line marks time. Whatever form it takes, good 
lighting not only helps to provide a satisfactory working environment but 
is an active production tool. 

Fluorescent lighting is as good as daylight — only more consistent. It 
is efficient ; it is economical; and it is flexible. You can * tailor’ it, easily 
and exactly, to the special requirements of production at all stages. 
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Rover Car Factory, Solihull. High intensity lighting in a 


body spray tunnel by fluorescent lamps in a glazed enclosure 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
materials. The new Electricity and Pro- 
ductivity series of books includes one on 
lighting — “* Lighting in Industry ’. Copies 
can be obtained, price 9/- post free, from 
E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


e.°@ s¥ 
Ws} % ¥ 
N Xs Issued by the British Electrical Development Association 
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Here is a large-scale P.C.P. in- 
stallation (shown before fitting of 
safery guards) at the works of the 
National Cash Register Co. Lid. 
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‘INSTALL- IT-YOURSELF’ CONVEYOR 


Q easy to fix-easy to run- easy to afford 





Now, at rock-bottom cost, you can have the economies 
of modern flow-production with an overhead chain con- 
veyor. You simply bolt the parts of the P.c.p. together. lt TRACK: 2steel angle sections ready-drilled for bolting together. 
They are ready-drilled and quickly adapted on site to your 2 SUSPENSION: by KINC ; Patent Den- Tang hangers. 
layout. It’s a simple job —all you need is a hacksaw 3 DRIVE UNIT: ¢o° or 180° Sprocket Overload cutouts. 

. It’s a simp s 4 

Rete NDS wizontal or vertical. Normal radius 2 ft. Less i 
spanner and clamp. No waiting; no hold-ups; no heavy 4 BENDS : Horizontal or vertic« ormal radius 2 ft. Less if 
° ° ° : . required. 
installation costs. Look at the brief specification. Ask for ae Soy ees 

Shinn: “Wie. diel he aihenall 4 § LOADS: Up to 100 lbs. at 8 in. intervals, single suspension. 
_ fully illustrated a we ee — oe Heavier loads with double suspension. 
an engineer to advise you before installation and to 6 SPEEDS: Constant or variable, as required. 
check up afterwards. 


SPECIFICATION 











KINGS STRENGTHEN YOUR HAND 
SEE US AT THE MECHANICAL 

HANDLING EXHIBITION 

STAND C.5, GRAND HALL 


i i lal Covered by British and Fo 
Our representative will call on you—anywhere in the world 
WRITE FOR P.C.P. FOLDER TO GEO. W. KING LTD.. 13 ARGYLE WORKS. STEVENAGE, HERTS. TELEPHONE : STEVENAGE 440 


Bolting P.C.P. sections together to form the track. Fixing a hanger to the track — both are ready-drilled. Close-up of Trolley and chain. 
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why pick on us? 


qn 


Because this vacuum cleaner fan motor housing 
really is the cat’s whiskers. It’s light 

(for the housewife’s sake), and strong 

(to protect the mechanism that goes inside). 
And we cast the whole complicated thing 

in one simple operation, by pressure 

die casting. Can you think of 

a better way of doing it? 











the whole in one 


BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


EDWARD ROAD - NEW BARNET - HERTS. - TELEPHONE: BARNET 9211 


ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS - NORTHUMBERLAND - NORTH SHIELDS 2100 
CRC 24 
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Economics 


With increased competition at home and overseas, it is only natural that every new 
purchase order (whether it be for raw materials, machine tools or finished products) is 
the climax to a careful process of elimination arising from the study of specification, 
' performance, quality, price and delivery. 


using Concerning machine tools the immediate ‘‘cost-per-piece’’ consideration — attractive 
though it may seem at the moment— may tend to cloud our visions. It is very necessary to 
think ahead. Changes in designs call for adaptability of machines. Ever higher standards of 
de). accuracy demand tools which will hold the closest limits now and in years to come. Automatic 
4 controls and elimination of operator fatigue are of growing importance. Service (and all that 
the word implies) is an invaluable asset which does not figure on the cost sheets. Yes, it is easy 
to be ‘‘penny wise’’ when buying machine tools. 










In a forthcoming series of advertisements we shall invite you to ‘‘look in’’ to workshops where 
articles of international repute are made. There you will see many CINCINNATI machines which 
f are contributing to an ever-increasing level of efficiency and productivity. 





LTD. 


T 9211 
3 2100 
RC 24 
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PRESSURE DIE-CAST 


( IN MAZAK OF COURSE ) 


The 





ee 





This component was designed as a pres- 
sure die-casting to ensure uniformity of 
quality and precision at lower cost. 


We welcome discussions with manu- 
facturers regarding their probable 
requirements of pressure die-castings. We 
are fully equipped for mass production. 


A comprehensive service, from design 
to finished product. 


[a tee 


WOLVERHAMPTON DIE-CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 






WOLVERHAMPTON DIE-CASTING CO. LTD. - GRAISELEY HILL WORKS - WOLVERHAMPTON 
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SAVE 
O% 


OF TRICHLORETHYLENE 








EFCO fully automatic Trichlorethylene 
Degreasing Machines, fitted with distillation 
equipment cut trichlorethylene consumption 


by 80%. On an average, one gallon of 
¥ 6 g g 





trichlorethylene will clean one ton of metal, 
whilst consumption without distillation 
equipment is reduced by 50% compared 
with other Degreasers of comparable 
outputs. These machines are totally 
enclosed to prevent leakage when loading 
or unloading, and there is no possibility 


of fumes escaping into the shop. 


SEND FOR LEAFLET NO, C/1/10/53 


TRICHLORETHYLENE DEGREASING PLANT 





MAKE A NOTE TO VISIT OUR 
STAND NO 27 at the PRODUCTION EXHIBITION 
EARLS COURT JULY 7-14th 


ELECTRO-CHEMICAL ENGINEERING GO LTD 
METHERBY 16/1 QUEENS ROAD WEYBRIDGE SURREY - TELEPHONE WEYBRIDGE 3891 


P.3987 
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JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
Opportunity to study your requirements for 
inclusion in our production programme where 
possible. 


























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 





Guaranteed 
Precision 















































Accuracy 

















G.PjJA. TOOLS & GAUGES LIMITED 


HARPER ROAD ; WYTHENSHAWE MANCHESTER 


Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 
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See the latest equipment for 
speeding production at Britain’s fourth 


CHANICAL HANDLING 
EXHIBITION & CONVENTION 


OLYMPIA : LONDON « 9-19 JUNE 1954 


MECHANICAL HANDLING is so important that no industry can 
function properly without it; ummecessary work is eliminated, 
bottlenecks are overcome, and production is increased many-fold. 
Britain’s Mechanical Handling Exhibition and Convention—held 
every second year—is the biggest of its kind in the world. Nowhere 
else can you see such a comprehensive range of equipment, or hear 
experts in so many industries discuss the latest machines and methods. 

This year’s Exhibition will demonstrate the enormous strides made 
in handling techniques during the last two years, and bring to the 
Convention platform Britain’s leading mechanical handling engineers 
who will point the way to higher output at lower cost. Plan your 


visit today ! Post the coupon for full particulars. 


The world’s largest display of 

Conveyors, elevators, hoists, stackers, cranes. 
mechanical loaders and shovels, fork lift trucks, 
industrial trucks, coal handling plants, overhead 
runways, aerial ropeways, grain handling plant, 
wagon tipplers, pneumatic installations and 
ancillary equipment. 


Many working exhibits. 

So vast is this exhibition that ample floor space is 
provided for much of the equipment to be de- 
monstrated under working conditions 


Special Facilities: 

Full information service; free consulting bureau, 
overseas visitors’ reception and lounge; industrial 
cinema ; post office, etc. 


Organized by ‘ MECHANICAL HANDLING '—the journal of industrial mechanization 


NAME 


ADDRESS 


MAIL NOW 





To: ‘Mechanical Handling,” Dorset House, Stamford Street, London, S.E.I. | 


Please send me the 1954 Exhibition Brochure with details of Convention, free season ticket, etc. 
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NEVEN ‘TOOLS : 
speed the job! 


a, 
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/\ Wrens. 

















Over twenty years ago Mr. Neven introduced his Impregnated 
Diamond Tools. Great technical advances have been made in succeeding 
years and production is still under the personal supervision of Mr. Neven. 
Our latest catalogue gives the widest range of Diamond Tools yet listed 
for working tungsten carbide, glass, quartz, stone, ceramics and hard 
- refractories, etc. ; 





Keep right up to date by sending for a copy today. 





IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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= FISHOLOW-hapmMaN 


EN-MASSE TUBULAR CONVEYOR SYSTEM 


(Patented throughout the world) 
~~ _ . 



























CLEANEST DISTANCE _ 


BETWEEN wa 
TWO POINTS / 


















Showing (where arrowed) how the Fisholow-Hapman 
Conveyor fits neatly into any Plant lay-out. 


The Fisholow-Hapman En-masse Tubular Conveyor System is the cleanest Cast Iron Sludge being removed from Swarf Trays. 
veh wpa Dor ever devised for the rapid handling of swarf, This conveyor runs at a speed of I5 feet per 
ted Continu us in operation and requiring no supervision, the Fisholow-Hapman minute through a 3 ae steel tube. Swarf is 
ing Conveyor carries away all metal waste from beneath your machines to any deposited in ‘Flowskid’’ pallet in foreground. 
en. desired point. No dirt; no delay while accumulated waste is removed 
ed manually. Silently, unobtrusively, this revolutionary system collects and conveys any type of metal waste in a perpetual flow. 
d The Conveyor incorporates a unique Sealed Link-Pin Chain which obviates all contact between the material conveyed and the 
ir chain-pins, thus the most highly abrasive substances may be carried. 
, The Conveyor can remove the waste of a single machine or of an entire factory with equal ease. It can be embodied in new 





machines or installed throughout any machine shop. Whatever the circumstances, it will prove itself the cleanest and most 
economical means of removing metal waste. 


See this Conveyor working at the MECHANICAL HANDLING EXHIBITION, OLYMPIA June 9-19, Stand No. D.9, Grand Hall 


MATERIAL HANDLING DIVISION 
FISHER & LUDLOW LTD BORDESLEY WORKS, BIRMINGHAM, 12 Tel: VIC 237! 


Also at Lordon. Manchester. Liverpool Cardiff.-Glasgow Newcastle-on-Tyne, Belfast and Dublin 
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another BARBER-COLMAN development 


























THE 
TAPER CORE 
SPLINE 


<a 


lal 


Involute or straight-sided TAPER 
CORE keys for 


@ Greater strength. 
@ Metal-to-Metal contact. 
@ Accurate location of Mating parte. 


@ Greatest security under reciprocat- 


ing stresses. 
@ Provides greater area of key contact. 


@ Saves time and work in assembling 


a product. 


B-C MODEL 16-11 HOBBING MACHINE 
Although designed primarily for hobbing taper 
splines on shafts, this machine may also be used 
for general purpose hobbing. 


@ Eliminates chance key failure. 


@ Mating parts produced simply by 


It is the ideal machine for the manufacturer who broaching a tapered reamed hole. 


desires to improve his product by applying taper 
splines, eliminating the necessity of buying a 
special machine which could otherwise not be 4 
used for general work. 








BARBER & COLMAN LTD. MARSLAND ROAD, BROOKLANDS, MANCHESTER 
Telephone: SALE 2277 (3 lines) Telegrams: “BARCOL”, SALE 
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Who were the lost tribe who once inhabited Zimbabwe, in Rhodesia? Its stately buildings 

with vast stone-built walls, conical towers and weird soapstone birds caused much speculation 

as to their origin. A great variety of precious objects originating in India, China and Arabia 

have been found in the excavations, so it is thought that Zimbabwe was once a fortress, and 

was engaged in Commerce throughout the then known world. Some of the buildings originated 
in the 10th century, but most of those remaining were built several centuries later. A 19th Century 





Portuguese explorer Manuel de Faria e Sousa, remarked upon the ruins, but Zimbabwe was not rediscovered 
until the last century. Of its vanished people, little is known except that they practised some strange religion 
and were African in culture. There are no signs of fire, sack or 

slaughter to account for the disappearance of these people who 


C 0 [LEX vanished without trace. 
REMOVES GREASE WITHOUT TRACE 





Where Collex is used for degreasing it can be said solve it. There are many grades from which to choose, 
truthfully that here also, all deposits ‘vanish without and one of our Technical Representatives will visit vou 
trace’. Our Laboratories will study any problem and upon receipt of a letter, or a telephone call to 
prescribe the correct grade of Collex degreasant to Liberty 1021. 
yi 
B. H. CHEMICALS LTD. (} 


MERTON ABBEY LABORATORIES, ABBEY RD., LONDON, S.W.19 Telephone: LiBerty 1021 (4 lines) 


Associated Companies: Colloidal Detergents of Australia Ltd., Sydney, Australia. Chemical Services (Pty.) Ltd., Johannesburg, South Africa. 
And at Copenhagen, Amsterdam, Brussels, Paris, Lille, Lyon and Ober-Winterthur, Switzerland 


ps: 
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Vibration-proof, speedier and cost-reducing, G.K.N.’s 
Sems Fastener Unit unites screw and lockwasher in one neat fastening. 
G.K.N. invite manufacturers to give it a couple of tests: one, 

as a saver of assembly time ; two, as a fastening that holds 

firm under vibration. The units are made with two types of lockwasher, 
internal or external toothing. Quick and easy to handle and 


drive—and where they’re put, there they stay. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 
Screw Division : Box 24, Heath Street, Birmingham, 18 





S/SFU/2856 
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Only 1!9 Hour 
required to 
change from 
one job to 
another 


eee 


S Fully 
automatic 
sizing by 
diamond or 
9 plug gauge 


VMs 
. 


Model cs 


Available with 100 000 r.p.m. This new JUNG machine is the result of 
Speed Spindles up to . many years experience in the economical produc- 


High finish 





tion of Small Bore grinding. The speed and 





simplicity of operation and the high grade finish 


SreCi reer t ee obtained are characteristic of JUNG products. 


Max./Min. diameter hole... %&” to 13” 

Max. grinding length ... ... ... 32” 

Max. chucking diameter in guard — 112” % Write today for full technical information. 

Workspindle R.P.M. ... 420-680-920 

Headstock swivels to one side ... 30 RO Cc KW E LL 
WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 (EE Won meno molne LTD. 





ALSO AT - BIRMINGHAM-TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2822 
Jcs 
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SPARKS 


















A 








ARE THE BEST FORM GRINDERS 


Spark machining has shown 
phenomenal savings in 
many tool room applica- 
tions using semi-skilled 
labour. If your problem 
is complicated shapes and 
hard-to-machine materials 
it would interest you to see 
our demonstration equip- 
ment put to a test on your 
own particular machining, 
die-sinking or piercing 
operation. 











CAR OW 
TUFFLEY CRESCENT - GLOUCESTER 


Sole licensees in the United Kingdom: (IMPREGNATED DIAMOND PRODUCTS LIMITED - GLOUCESTER 


Sparcatron spark machining methods and 
apparatus are fully protected by British and 
foreign patents. 


Telephone: Gloucester 21164 (3 Lines) 
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N 8 _ CAPACITY }° 
O. SPINDLE SPEEDS 200-6020 R. P. M. 
¥ 
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N CAPACITY 7 
O.1I2 spinnvxe sPEEns 65-3600 R.P.M. 









CAPACITY 1}" 


No. ZO spinpLE SPEEDS 37-3090 R. P.M. 


















GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - - - SUSSEX 


Telephone : HOVE 47253 Telegrams : Garantools, Portslade 


LONDON - BIRMINGHAM - EDINBURGH - MANCHESTER - BRISTOL 
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A heavy-duty lathe designed for 


CONTINUOUS PRODUCTION ‘or tong periods | 


with the power and speeds necessary for use with | 











modern carbide cutting tools 


4 


centre lathe | 


OT 










The WM 8}” Lathe sets a new standard of pre- 








cision output, faster production and simplicity 10 HP 
of operation within its price range. Its smooth, MOTOR 
vibrationless performance at high speeds; its 

robust construction; and the accessible dis- SPEEDS 
position of controls will commend themselves 21-945r.p.m 
to the discriminating production engineer. 












These beoklets show that W & M designers have produced in the W M 85 
and 70 Junior ideal lathes for production and general machine shop 
service. Copies of these booklets will be forwarded free on request. 


WOODHOUSE €- MITCHELL | 


(PROPRIETORS: THOS. ‘ WARD LTD) 


WAKEFIELD ROAD: BRIGHOUSE -  YORKS 


PHONE: BRIGHOUSE 627 (3 LINES) - GRAMS: ‘WOODHOUSE, BRIGHOUSE’ 
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ARDOLOY 


A B.T.H. PRODUCT 


(14 





U NEXCELLED for positive or negative 
rake cutting. 


Made in 9 grades to suit various 


requirements. 


Supplied in the form of tipped tools or 
loose tips. 


Quality is maintained by continual cutt- 
ing tests in our Ardoloy Research 
Department. 


We shall be glad to carry out tests in 
customers’ own Works on. their 
materials. 


A large and carefully selected stock of 
standard tools of the types and sizes in 
general use is carried. 


We also stock face milling cutters with 
Ardoloy-tipped teeth 2’, 24”, 3”, 4”, 5”, 
6”, 7", 8’, 9", 10” and 12” diameter. 


We shall be glad to quote for special 
tools, cutters, reamers, etc. to deal with 
any specified work. 


Our specialists will advise on the most 
suitable grade to suit customers’ 
materials. 


Full details avcilable from Ardoloy Sales Department, Head Works. 
Phone: 88781, Extension 26 


SOLE DISTRIBUTORS : 


ALFRED HERBERT LTD ° COVENTRY 
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KIND to the operator, who does not spend 
so much time on regrinds, as with 
other types of cutting tools. 


KIND to the work, for fast cutting results 
in an excellent finish, on_ steel, 
cast-iron and non-ferrous materials 
generally. 


For the choice of grades, and details of 
machining conditions where Stag Allenite 
tools can speed production, write for our 
booklet, “How to use Stag Allenite,” 
using the coupon. 





— —_ 
To Edgar Allen and Co., Ltd., 

Sheffield 9. 

Please post “How to use STAG 
| ALLENITE”’ booklet to 
Name 

eaten rsie | Firm 
was tT Address 











EDGAR ALLEN & CO, LIMITED. 
IMPERIAL STEEL WORKS:- SHEFFIELD.9 





TELEPHONE: SHEFFIELD 41054. TELEGRAMS : ALLEN, SHEFFIELD 9 
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This T.30 Hobbing Machine installed by 
Messrs. Blaw Knox Limited in their modern gear 
cutting plant supplies gears for the expanding 
production of motor graders. 





For the high speed production of precision spur 
and helical gears, splines and serrations, the David 
Brown-Muir range extends to hobbing and shaving 
machines up to 200 in. gear diameter. 


We welcome your enquiries regarding specific 
problems and general descriptive literature is 
available at your request. 








oe 
— 


THE 


DAVID BROWN 


The ™.T.30 is so designed and built that conven- 


tional and climb hobbing can be carried out CORPORATION (SALES) LIMITED 
without any alteration to the machine. MACHINE TOOL DIVISION 
BRITANNIA WORKS SHERBORNE STREET 











MANCHESTER 3 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method. 


LGZ , Yf 


POSSILPARK GLASGOW: N 

















The “NEW MARTIN” Heavy Duty High Speed S.S. 
and S.C. Lathe. Type KM 180, and Type KM 200. 
7” and 8” height of cencres. 30° to 80” between centres. 
Gap Bed. I2 Spindle Speeds 22 to 1000 r.p.m. 24 Longtitu- 
dinal & Cross Feeds. Quick Change Gear & Feed Box. 
Deep and heavy ribbed Bed assures greatest rigidity. 24 
Whitworth, 18 Metric and 13 module pitches can be cut. 
Extra gears for Diametral Pitches and fine Feeds. 


EXCEPTIONALLY LOW PRICES for robust and still 


2 SOLE AGENTS FOR THE UNITED KINGDOM 
extremely accurate lathes. Early delivery. * 


H. LOUIS LUNGMUSS L@»b. 


ne |64, H/GH STREET, BORDESLEY, B'HAM, |2. ‘Phone V.'\Ctoria 0294 












INSTANT CONTROL 
OF ACCURACY ON 
PROFILE FORMING! 


The *PG’ PROFILOSCOPE has 
proved highly successful for accu- 
rately controiling the forming of 
irregular shapes and _ profiles 
during production. It can be 
simply applied to many types of 
machine tools and results in 
tremendous savings in time and 
greatly increased accuracy. The 
turret head holds standard and 
special graticules according to the 
form to be produced. Magnifi- 
cation 30x or larger. 
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and the PROJECTORSCOPE 


This instrument is designed on similar 
lines to the Profiloscope, but has a 
screen in place of an eyepiece. The 
graticule, workpiece, and grinding 
wheel or tool are observed at a 
magnification of 25x on a 7}” dia. 
screen. 


PRECISION GRINDING LTD. 


MILL GREEN RD., MITCHAM JUNCTION, 
SURREY. TEL. MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER 
MACHINERY LTD. 82-4 COLESHILL ST., B’HAM 
TEL. ASTON CROSS 3264 
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rd IT PAYS TO SPECIFY 


/ M°KEGHNIE 


| MANGANESE BRONZE 
\ ALUMINIUM BRONZE / 
\ and H.T. BRASS : 

\ ROD and SECTIONS ~~ 


\ 


a 


A wide range of these alloys is available in both ROD and 
SECTION form. (For parts such as those illustrated here, 
MKB Manganese Bronze rod is ideal.) 

With yield point of up to 30 tons per square inch and tensile 
strength of up to 50 tons per square inch, these alloys are in 
great demand for engineering work where great strength and 
resistance to corrosion are essential. All are machinable and 
can be hot stamped and forged. Today more and more manu- 
facturers are relying on McKechnie Metal Technique to help 
solve their production problems. For further information 


please write 


BROTHERS LIMITED 


14, Berkeley St., London, W.| 
Telephone: MAYfair 6182/3'4 


Metal Works Rotton Park St., Birmingham, 16 
Other Factories: Widnes, London, South Africa, 
New Zealand 
London, Leeds, Manchester. 
ewcastle-on-Tyne, Gloucester, Paris 





Branch Offices 
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Maco -A MODERN 
MANUFACTURING SCIENCE 


Strength 
Weight 
Shape 





Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 

A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 
economically, often at a cost lower than would be 
practicable by any other process of manufacture. 

We are shortly to publish a series of 
leaflets illustrating pressings in current production 
ds an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these 


leaflets. 


This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between 

and }” thick according to 
the area of the compon- 
ent. The press is fitted 
with hydro-pneumatic 
die cushions. Here it is 
producing half sections 
for chassis side box 
members, two at a time. 


Please address enquiries to: 


JOHN THOMPSON 
MOTOR PRESSINGS LIMITED 
WOLVERHAMPTON 


OTOR 
~ » 
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hoes Although designed primarily for production THREE distinct ope rationson 
grinding, the simplicity and ease of , : 
ONE machine with the 
control also gives economic production of single 
! 
SAME SETTING! 
components and small batches. : 
The varied equipment available with this machine 
enables three distinct types of machines to be set up : 
The model KN has a swing of 15” over 7) @ A Plain Internal Grinder. 
@ An Internal Grinder with ball-bearing face grinding 
| the bed, and a maximum table headstock. 
@ An Internal Grinder with plain-bearing facing and 
. movement of 22”. In addition to internal external grinding headstock. | 
grinding, face and external grinding a ae . | 
A product of Keighley Grinders (Machine Tools) 
can be carried out at the same setting. Ltd., Keighley | 
D NEWALL GROUP SALES LIMITED PETERBOROUGH 
Telephones: Peterborough 3227-8-9 Keighley 4294 
Sole Agents for Scotland: DRUMMOND ASQUITH LTD., 175, WEST GEORGE STREET, GLASGOW, C.2 
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SURFACE GRINDING 
MACHINES NO. | TABLE 6” » 18 


ARTHUR SCRIVENER, 


Telephone : ERDington 2274 





NO. 2 TABLE 8” » 18° 


LTD., 


CENTRELESS GRINDING 
MACHINES 


ae ee ee ee 


Sole selling agents for Great Britain and | 
Ireland. | 


| ALFRED HERBERT, LTD., COVENTRY 





BIRMINGHAM, 24 


Telegrams : ** Mach:ntool” 











‘PECO 5c DIE CASTER 


PECO machines have completely modernized the technique of Cold Chamber Pressure 
Die-Casting and with their unique feature, an electrical control, they are considerably in 
advance of other machines on the market. Four core-pulling connections, hydraulic ejec- 
tion cylinder and bumper bars for mechanical ejection are fully interlocked, permitting 


operation in any sequence. 


jiustrated literature on the 2c and 10c Die-Casting Machines will be gladly sent on request 


ENQUIRIES TO:- 


Telegrams: PROFECTUS, SOWEST, LONDON 
Works: 





THE PROJECTILE & ENGINEERING CO., 





These sole plates are 
being produced by 
the BRITISH DIE- 
CASTING COM- 
PANY for MORPHY- 
RICHARDS LTD. 

The main illustra- 
tion is of the pro- 
duction of these 
castings completely 
carried out on the 
PECO Sc Die-Caster 








PECO MACHINERY SALES (Westminster) Ltd., 28, VICTORIA STREET, LONDON, S.W.| 


Cables: PROFECTUS, LONDON 
ACRE STREET, LONDON, S.W.8 


Telephone: ABBEY 1793/4/5 
tTo., 
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British built GEAR HORBERS 


DOWDING V.4 


4” Universal for spur 
and helical gears or 
worm wheels up to 4 
in. dia. by 4 in. face and 
20 D.P., in light metals 
and mild steel. 25 D.P. 
in high tensile steel. 































DOWDING V.8 


8” Universal for spur 
and helical gears or 
worm wheels up to 8 
in. dia. by 7 in. face 
and 14 D.P. in steel. 
12 D.P. in soft metals. 


DOWDING H.7 


7” Horizontal for long 
splined and serrated 
shafts, spur and high 


———ooOoOGQVueeeeeeee——— eee 


angle helical gears. 

* Send for Maximum dia. hobbed 

detailed 7 in., Length 18 in., 
catalogue pitch 8 D.P. 








DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Telephone: WESTERN 8077 (8 lines) Telegrams: ACCURATOOL HAMMER LONDON 
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W. J. MEDDINGS LIMITED illustrated leaflet 


SALES OFFICE & SHOWROOMS 


16 BERKELEY STREET - LONDON: W.1I. Telephone: MAY fair 6417 





le VICSAW of today... 


* REDESIGNED WITH HEAVY DUTY MECHANISM 
is | Tuis is the machine for the discriminating operator. As a 


result of considerable experience the activating mechanism 
has been strengthened and improved. For intricate work and 
accurate cutting in WOOD, PLASTICS, LAMINATIONS, 
SHEET METAL, PERSPEX, ALUMINIUM ete., it is 
unsurpassed. You will appreciate the patented roller guide 
blade support and work-holding foot, the precision ground 
tilting table, fully adjustable blade tension and silky-smooth 


positive operation. 


0 Throat Bench Model illustrated. —- 





| 
tO Throat and Floor Models are also [o immersed mechanism 





available. 


& Write for fully 











Rathbone 








A COMPLETE RANGE TO SUIT ALL DUTIES 




















WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 








Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lrtp. 


IPSWICH 





Telegrams: Reavell, Ipswich 





Telephone Nos.: 2124-5 
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pome tad. Y £ Finegrinders 

aD eye RELLL kan Surface Grinding Machines, viz 
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Horizontal grinding wheel spindle- rotary 


, 


table movement 










‘ ctor: 
pire Vertical spindle- rotary or reciprocating 


linear, table movement 





Special Grinding Machines tor crankshaft 
journals, camshafts, pistons, etc 











QQ “Vv Wee's Fine Boring Machines 
\ \ SA: Fine Boring Heads (Units) 
i S NYE s re with the same high degree of precision. 
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JOHN LUND LIMITED 


x 
. CROSS HILLS - KEIGHLEY - YORKS 


Te PRECIMAX May 


GIVES LOW COST PRECISION WITH MAXIMUM PRODUCTION 
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“HARRIS A, Standard 


GROUND THREAD TAPS 
from stock 
Your safe standard tap for all the “fussy” jobs as 


are precision ground from the solid to give you more 
accurate threaded holes, faster and at lower cost 


youn HARRIS TOOLS ttp., warwick phone: 1041 (4 lines) 


_ — 
D> NS 

co 
—< price 
Lm] Luu 
& oO 
ed = 

— 
Oo a 
4 


PRS 
Spp\n© 


iittala 
springs than 


Springs by Riley 


ROBERT RILEY LTD. MILKSTONE SPRING WORKS, ROCHDALE. ’Phone: ROCHDALE 2237 (5 lines) "Grams: ‘RILOSPRING’ ROCHDALE 
TT 
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AND AVOIDS DISAPPOINTMENT BY ALWAYS SPECIFYING QIN) SocKer 
HEAD SCREWS FROM THE aah 


LIKE THIS ONE 
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OR THIS ONE 


UNBRAKO SOCKET SCREW CO. LTD. | 
COVENTRY ENGLAND 
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Machining 
NON-FERROUS 
, 
METALS | 


at High Speeds! 


1 typical profiling iob on the Wadkin Heavy Duty , , , ; 
Router L.U Hundreds of production engineers have found that the 


fastest method of cutting, shaping, or profiling non-ferrous 
metals is by High Speed Routing. Working with inexpen- 
sive jigs and on the former pin principle using cutter 
speeds up to 24,000 r.pm., Wadkin Routers have proved 
their ability to reduce production times on a wide range of 
jobs, from hours to minutes. Two distinct types are 
available : the Fixed Head as illustrated and the Radial 
Arm type. With our unrivalled experience and knowledge 
of routing non-ferrous metals we should be glad to advise 
on the application of these machines to your work. 


s 
Telephone a sal Telephone : 





Soe 


<r 











’ ; - a Leicester 67114 MAYfair 7048-9 

Cutting internal profile of windscreen frame on Wadkin . 

Router L.S.M Guard swung open to show cutting Wadkin Ltd., Green Lane Works, Leicester. 
action). London Office : 62-64, Brook Street, W.1. 





THE LIGHT IN TO 


TONS LET | VE 
CONVEYOR FOR ao CeerlLieMn 
HEAVY LOADS : 


It is almost certain that some stage of pro- 
duction or packing of your product can be 
economised and speeded up by the installa- 
tion of one or other of the Teleflex 
Conveyor Systems. Either Cable or Chain 
type conveyors can be supplied soon after 
receipt of your order. Our Technical 
representative will be pleased to call upon 
you (entirely without obligation), and advise 
on the solution to your problem. Write for 
illustrated broch- 
ures:—Cable 
Conveyors _ ref: 
Con. | I. P. and 
Chain Conveyors 
ref: Con. 2 I. P. 





cea 






| Above 
Teleflex conveyors form 
an important aspect of 
here the production system of 
Messrs. A. C. Delco— 
Division of General Motors 


Left: 

Teleflex conveyors are 

important links in the pro- 

duction lines at the works 
{ of the Plessey Co. Ltd., 

liford. 














Visit us at our 
Stand No. C7a at the 
Mechanical Handling 
Exhibition at Olympia 


Telephone: ILFORD 
3117 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX 












ilustrated is an example 
of a Teleflex Conveyor 
which travels all round a 
particular factory. 
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CLEARCALL 


Industrial 
Communication System 


With “Clearcall”’, speech can be clearly heard 
through the din of a noisy factory, or it can be 


adjusted for quiet surroundings. 


‘ Clearcall”’ components are of rugged industrial 
design, and will not fail in spite of dirt, damp, and 
rough usage. 

The equipment is suitable for iron and steel works, 
rolling mills, etc., paint and varnish factories, 


chemical works. 





g! 


“ Clearcall” compon- 
ents are the subject 
of an “intrinsic safety 
certificate” in respect 
of Pentane Vapour etc. 
Details on application. 








THE 


BRITISH THOMSON-HOUSTON 


COMPANY LIMITED, RUGBY, ENGLAND 





A4582 Member’ of the AE! group of companies 
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Take the tage cut of STORAGE 
— the rack out of RACKING 


GASCOIGNE’S 


KEE KLAMP 


(Registered Trade Mark) 


TUBULAR STRUCTURES 


When storage is a problem call in the 
specialists. ''Kee Klamp'"’ racking with 
‘Kee Board '' staging provide the com- 
plete answer to efficient utilisation of 
space 


* Details gladly forwarded 


THE GEO. H. GASCOIGNE CO. LTD., 
544, GASCOIGNE HOUSE, READING, BERKS. 











CHAMBERLAIN INDUSTRIES LTD 





4 6” bore by 64” outside 


diameter steam and gas tube 


being bent to 3’ radius. 





STAFFA WORKS 
Telephone: LEYtonstone 3678 


Designed for work on tubes of up to 6” inside diameter and 
structural steel sections of up to 12” x 5”, the strength lies in 
its ram developing a pressure of 5,000 Ib. per square inch, 
which gives a maximum thrust of 50 tons. The machine can 


also straighten as well as bend. 


The pump is of the latest swash-plate design, with a two-stage 
action, making for minimum time lag in ram approach and 
return. ‘The three-way valve and oveiload release give the 
operator absolute control ot the machine at all stages of 


bending. 


All the equipment of this machine, both hydraulic and electric, 
with fittings and oil supply tank are contained within a metal 
case of modern design, 6’ long, 3’ 6” wide by 2’ 9” high, which 
can be moved easily about the floor of the workshop or 


wherever it is being used. No foundations are needed. 


Learn more about the sTAFFA 50-ton Bender— fully patented 
both at home and abroad—and about the whole series of 


sTafFa benders for work on tubes from }” to 12” diameter. 

For fall details of the new Staffa No. 1 Production Bender 

*phone LEY. 3678 NOW! 
STAFFA ROAD 


LEYTON - LONDON €E.10 
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HORIZONTAL HEAVY FACE GRINDER 


Heavy duty machines for grinding the vertical faces of 


IF, 


: rectangular parts or irregular shaped work, mounted in 
fixtures, not adaptable for the vertical spindle type of machine. 
In addition, when fitted with an auxiliary canting 

worktable or swivelling magnetic chuck in lieu of the = 

standard tee-slotted table, this model is eminently suitable & CO.,LTD 


for dealing with machine knives, shear blades or work : ; a 
on which bevels of various angles are required Machine Tool Makers 


Hydraulic reciprocation of the worktable gives variable STANLEY ST. 
speeds up to 80 f.p.m. with shockless reverse. SHEFFIELD 3 
In an extensive range from 42x13 x9 to 
116'x 24 x26 


LONDON: 58 Victoria Street, S.W.t © BIRMINGHAM: Daimler House, Paradise Street 
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After-sales Service 


depots throughout 
LIVERPOOL RD. WARRINGTON 
the British Isles . 


~ = 
“a 











po “DAyy 
© Ba 
0 


ing 
AY \ 
( vecouet ny Lk 


S X 
e° \\ 
ur Po 
rAN) auc 


CONSIDER THESE IMPORTANT FACTORS 
You will need an air control system to give long service with 
minimum maintenance. You may want it operated by hand 
i cohenel or to be semi- or fully automatic......... 
perhaps that can be developed to give innumerable series of 
automatic and relay sequences..... one that 

is fully adaptable. We can supply all your 

needs in air equipment including valves, 

cylinders and accessories. And if you 
need help, our first-class technical 
service offers you specialised know- 
ledge to help solve your air control 
problems. 


QUALITY SERVICE QUICK DELIVERY 
4 Be sure to visit STAND 012 (First Floor, National Hall—Olympia) MECHANICAL HANDLING EXHIBITION June 9-19 y& 




















We manufacture air control equipment— 
the finest, most comprehensive range 
‘ available. Our catalogue des- 
LANG Pp UMATIC cribes it fully, including the 
new miniature range recently 
introduced. Ask for a copy. 


VICTORY WORKS, BIRMINGHAM ROAD, WOLVERHAMPTON. Telephone 25221 - 2 - 3 
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STACATRUC - a capital investment 





UES 


OVER-SIZE HYDRAULIC EASILY ACCESSIBLE COMPENSATED P 





TYRES PACK 14” CLUTCH STEER AXLE 








MECHANICAL 
HANDLING 


EXHIBITION NEWCOMER to Britain’s best 
: materials-handling system, the 60 DH 
, ) Diesel-powered 3-tonner provides an 


Fou yepia JUNE 9:19 . “ ” i 
prem open-and-shut” case for using 





Seseneenteie c Stacatrucs. Its ‘“‘split-chassis’’ con- 
on Stand D3 , struction ensures remarkably easy 
Grand Hall. : access in under ten minutes to all 
transmission parts without stripping a 
single component. May we ask our 
local Sales Engineer to show you how 
this Stacatruc can save you more 
money, time and hard labour than any 
other machine in its class? 








Sold and serviced throughout the World by :— |.T.D. LTD., 95-99 LADBROKE GROVE, LONDON, W.I!. Phone PARk 8070 (7 lines) 


In association with Austin Crompton Parkinson Electric Vehicles Ltd 
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INDUSTRIAL CLEANING MACHINES 
can be designed to meet your 


HERE ARE THREE particular cleaning problems 
EXAMPLES 








This illustration shows a machine A power driven conveycr system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning hoe ball bean in this cleaning installation. 

small parts in baskets. " — 











Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 

Designed and Manufactured b) BRATBY & HINCHLIFFE LTD " SANDFORD STREET - ANCOATS - MANCHESTER 4 


SOLE AGENTS FOR GREAT BRITAIN 


GEO. H. HALES MACHINE TOOL CO. LTD. victor HOUSE - | BAKER STREET - LONDON W.! 










Model A) 55 256 (4«20° 





| Toolroom 


Lathe 


12 spindle speeds. (39-1430 R.P.M.) 





@ i” collet capacity. 





sabes vet Standards 


Norton gear box, 27 changes, 
8-76 T.P.I. (including 19 T.P.I.) 


Pay @ Taper turning with attachment— 


9” maximum. 





ire dhe Sit Hi 





rN © Illustrated literature available from :— 
}s MART & BROWN (Machine Tools) LTD. 


24-25 MANCHESTER SQUARE, LONDON, W.!. 


Telephone: WELBECK 7941 (PBX) Cables: SMARTOOL: WESDO- LONDON 
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Certified... 


<= gr 





» 2 a | 
At the time of going to press Z.A.D.C.A. 
a eunaes Zine Alloy Die Castings — licensed to operate the scheme 
included : 
The British Standards Institution, in collaboration with ae eee 
; Ena . ALLOY PRESSURE DIE PRODUCTS LTD., 
the Zinc Alloy Die Casters Association, has introduced WILLENHALL 
ARMSTRONG S PATENTS CO. LTD., BEVERLEY. 
a certification scheme for zinc alloy die castings. Under ‘MAD an Co 
‘ ° e . BRITISH DIE CASTING & ENGINEERING CO. LTD., 
this scheme, zinc alloy die casters may be licensed by NEW BARNET AND NORTH SHIELDS. 
: : 7 BURDON & MILES LTD., ENFIELD HIGHWAY. 
the B.S.I. to use the Kite Mark Y on their castings as CLIFFORD COVERING CO. LTD., BIRMINGHAM 
DYSON & CO. ENFIELD (1919) LTD., ENFIELD. 
‘ ‘ ‘ FRY’S DIECASTINGS LTD., LONDON, S.W.19. 
a guarantee that they are produced under strict analytical GILLS PRESSURE CASTINGS, BIRMINGHAM, 
. . . “HAI 3S HILL & CO. L ‘ 
control and subject to inspection by the B.S.I., and that Pp rartay ara 
OHN IRELAND (WOLVERHAMPTON) LTD., 
they comply with British Standard 1004. sence ty 


KAYE ALLOY CASTINGS LTD., BIRMINGHAM. 
Certified castings normally bear the Kite Mark Y, ee ee 

. METROPOLITAN PLASTICS LTD., LONDON, S.E.8. 
“B.S.1004” and the die caster’s name, trade mark,* or THE SHAW FOUNDRY CO., WILLENHALL. 
is a » STREBOR DIECASTING CO. LTD., RADCLIFFE. 
B.S.I. licence number. To ensure complete satisfaction T.A.L. DEVELOPMENTS LTD., LONDON, N.17. 
WESTERN DIECASTING LTD., BRISTOL. 
we recommend that, on all your orders, you should eS ee 
YALE & TOWNE MANUFACTURING CO., 


specify: ‘Certified zinc alloy die castings’. waaniibes. 


* Indicated in the illustration above by the star. 


ZING ALLOY DIE CASTERS ASSOCIATION 











LINCOLN HOUSE TURL STREET OXFORD «= TELEPHONE: OXFORD 48088 
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No Mirrors 
— just 
ermagic 


Magnetic Floaters... 


“Eclipse” Magnetic Floaters provide the 
answer to the problem of speedy sepa- 
ration of ferrous parts for press and 
assembly work. This simple applica- 

tion of “Eclipse” permanent magnets 

made in Alcomax has increased output 
in many world-famous factories. If 
you handle clean or greasy sheets 
you will be interested in our Publi- 
cation P.M.120/52 Part I, showing 
applications of this equipment, now 
available in two sizes. 


Supplies through appointed 
“Eclipse” Distributors 








Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 
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THE ROGOL RANGE 
flowing New publications 


are now available and will 
be sent on request 


*% PUBLICATION No | 


Anti-Scuffing Paste 


& ANTI-SCUFFING OIL 


Anti-Scuffing Paste, approved under D.T.D. 900/4284, is a 
handy means of applying Molybdenum Disulphide to all general 
purpose applications where dry lubrication can be employed. 
Anti-Scuffing Oil is a new development which enables the 
advantages of Molybdenum Disulphide to be used in circulating 
systems, Oil Lubricators, etc. 


%& PUBLICATION No. 2 


R.T.D. Compound 


This entirely new cutting medium has already proved most 
successful in a wide variety of difficult metal working operations, 
including reaming, drilling and tapping stainless steel, alloy 
steels, nickel and titanium. 


*% PUBLICATION No.” }3 


Molybdenised Lubricants 


A complete range of lubricants enabling the advantages of 
Molybdenum Disulphide to be employed for every type of 
application. 


%& PUBLICATION No. 


Watch and Clock Oils 


A complete range of oils and ancillary products to meet the 
requirements of the Horological and Instrument Engineer. A 
special feature is the inclusion of a range of synthetic oils which 
will operate efficiently down to—65°C. 


*% PUBLICATION No 5 


Kilopoise Lubricants 


Extreme viscosity lubricants to damp’free motion and give a 
slow even movement to such components as optical focusing 
movements, variable condensers, potentiometer spindles, etc. 
In addition, a range of Core Locking Compounds is marketed 
for locking the iron dust core screws on I.F.T.’s and other 
electronic assemblies. 


ROCOL LTD. 


Write for brochure giving full details to: 





a 
RAGOSINE 
W 


IBEX HOUSE, MINORIES, LONDON, E.C.3. 
MINERVA WORKS, WOODLESFORD, NR. LEEDS. 
nd.h. 21859 
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SUNBEAM 
ANTIF-CORROSIVES 


SPECIALISTS IN INTERMEDIATE METAL FINISHING 


Manufacturers of 
STRIPALENE 


( Regd.) 


FERROCLENE 


(Regd. ) 


ALOCLENE 


(Regd. ) 


FERROMEDE 


(Regd. ) 


For the removal of paints, carbon, and 
contaminating deposits. 


A most effective rust and scale remover 
supplied in different grades for ferrous metals, 
including stainless steel. 


Acidic cleaner for removing oxide films from 
aluminium components prior to spot welding. 


For de-watering and protection of metal 
parts during processing or storage. 


There are various grades of each of the above products available to meet all 
technical requirements and comply with Government specifications. 


SUNBEAM ANTI-CORROSIVES 


. LIMITED 


CENTRAL WORKS, CENTRAL AVENUE 
WEST MOLESEY, SURREY 


: MOLESEY 4484 (5 lines) 
SUNANTICOR, EAST MOLESEY 


Telephone : 


‘Telegrams : 












CHECK 


AND 
DELIVERY 













AUTHORISED 

GAUGE 
TEST HOUSE 
REF. 5795/52 


TYPE ‘A’ ADJUSTABLE 


=== ealll Di 


thread and plain gauges 


GUARANTEED ACCURATE 
SURFACE FINISH OF PLAIN GAUGES WITHIN ONE MICRO INCH 





Delivery of standard, plain and 
screw plug gauges up to | in. 
diameter ex stock. All gauges 
are manufactured to BSI or 
American tolerances and where 
necessary an AID certificate of 
test can be supplied. 


a err 








Write for stock list to — 


TOLIMIT GAUGES LTD 


GA4uGEe OlVISION oF THE NEWALL ENGINEERING CO tTc 
16 PETERBOROUGH ROAD, LONDON 5S.W.6 
TELEPHONE : RENOWN 258! 
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The almost bewildering variety of flexible tubing may 
' ee a y 
seem to be a maze—but there is a simple way out. You 
can walk into our Londor St OWrooms and see hundred 
of samples and installation photographs of every kind of 
flexible tubtr g al d hose an entirely new service 


industry. Our experience as makers and suppliers is at 


your disposal ; let us help you choose the best ‘flexible’ 


for the job—at the right price. If you prefer, our 


TT 


representative can call and talk things over personally. 


Compoflex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited. Factories at 
Diggle Nr. Oldham and South Wimbledon 


Write now for 
“ COMPOFLEX FLEXIBLE TUBING & HOSES ” 
our new descriptive brochure which includes 


GAS AND AIR HOSE: SUCTION AND DELIVERY HOSE METALLIC 
FLEXIBLES © RUBBER FLEXIBLES © “SPECIALS” ETC: FITTINGS AND 
COUPLINGS - COMPOTAPE 





4 
i 
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| i | 





If there is a ‘flexible’ 
answer—you Il find it at 


26 Grosvenor Gardens, S.W.| 


"Phone : SLOANE 6/85 (3 lines) or 5109 (2 lines) 
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HO MME L PRECISION HEICHT 
MICROMETER 


A precise Height Gauge reading directly to 
0.0001”. The gauging member is a steel 
cylinder having annular rings spaced |’’ apart, 
the micrometer head has |’’ movement read- 
ing in tenths. 







@ SAVES TIME 
@ ACCURATE 
@ EASY TO USE 
@ LONG LIFE 






D wee | < 
x fy - 
oO 7, t 
S 
















Ss ” 

i 12’’ and 24’ Riser 
JETALLIC ‘ 
1GSAND | Blocks are available 


and provide means 
of setting any height 
up to 48’’ 






103 LANCASTER ROAD LADBROKE GROVE - LONDON: W.II Phone PARK 9451/2 


RATHBONE 
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The chief designer 
can now think again 











Two views of a rifle component in a Silicon Manganese alloy steel. 


\ 





Another rifle component in 0.4% 


carbon steel Two views of a tabulator dog-lever 


in 3% Ni case-hardening steel. 


DERITEND INVESTMENT CASTINGS free 
the designer from many of the re- 
strictions imposed by the materials 
he wants to use and the limitations 
or costs of the older methods of pro- 
duction. The castings illustrated 


represent the type of job that calls 
for special characteristics not obtain- 
able at reasonable cost by any other 
method. If you havea similar problem 


VP 


bothering you we would welcome 
the opportunity of seeing the 
drawing, or better still, the 
prototype—so that we can quote 
for the job. Intricate design or 
obdurate metal (or both) it’s all 
one to us. 





Thread finger, in stellite alloy 


Deritend investment castings 


castings with a difference 


MADE BY DERITEND 
BAYS MEADOW 


PRECISION CASTINGS LIMITED 


WORCS 
TBW 50a 


WORKS DROITWICH SPA 
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Forgive our friend but he really 
has got something to celebrate.. 
The boss—wise man—has just 
agreed to specify Bedford 
Spanners and that means 
he will be working with 
the finest tools made. 
Light, yet strongly made, 
Bedford Spanners are a ite 

delight to handle and get = 


many a nut out of a tight spot. 


if it's a good spanner 
it's a 


BEDFORD 


JOHN BEDFORD & SONS LTD., LION WORKS, SHEFFIELD. 
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Precision Automatic Model 1.h. 


| FOR RAPID PRODUCTION AND 
| CLOSE ACCURACY 


Largest dia. of component (Brass) . . Paty 
Largest dia. of component (Steel) .. 236 
Maximum length of component oc: Sean 


Spindle speeds .. .. 1980—6000 R.P.M. 
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Precision Gear Hobbing Machine Model W.1. 


MODERN DESIGN - EASY SETTING 
PRECISION WITH EFFICIENCY... 


——— 


a 





Maximum gear dia. oo oe oe | =6MO 
Maximum face width ee vs Saw 
Maximum pitch module .. .. .. 8 





8 cutter spindle speeds from 500—2500 R.P.M. 





Precision Automatic Model G.12. 


| VERSATILE IN USE - SIMPLE IN Gime 
| SETTING - ELECTRICAL CONTROL) 


Largest dia. of component, round 12.7 m/m. 






Maximum length of component 140 m/m. 


Working spindle speeds 1000—8000 R.P.M. 












The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 B00 


BROUP 


Telephone: Elgar 4000 (1/0 lines) Telegrams: Selsomachi, London 





When replying to advertisements please mention the Journal 
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One 
THE MACE 
to the met 


ACCESSORIES — LIMITED 


LEICESTER PLACE, LEEDS - 


Tel: 20981/9 Grams: “‘BRAYACS LEEDS 2” 














MASS 
PRODUCTION 
OF PRECISION | 
COMPONENTS | 
& ASSEMBLIES |” / 
TO FINE 
TOLERANCES 
BY 


————EEe rr 


NON-SELECTIVE 
METHODS 








--- but it takes far less time to dry 


In factories all over Britain 
GAS INFRA-RED is speeding up processes 
and cutting production costs. Here is a 








typical example— 3 minutes to dry domestic 
tinware instead of 30. This result is achieved 
by 28 Gas Infra-Red panel units, working in 
conjunction with a floor mounted conveyor 
and electrostatic spraying plant. 

Whatever you make in metal — domestic 
tinware or motor-cycle frames—a Parkinson 
and Cowan GAS INFRA-RED installation 
will speed production. 


PARKINSON AND COWAN INDUSTRIAL PRODUCTS 


(A DIVISION OF PARKINSON AND COWAN LIMITED) 
DEPT. 12, COTTAGE LANE WORKS, CITY ROAD, LONDON, E.C.1 PHONE: CLERKENWELL 1766/7 

















The Institution of Production Engineers Journal 


One of a series illustrating the coverage given by 
THE MACHINIST to specific subjects of particular importance 
to the metalworking industry. 





In the fifty-two issues of Volume 97 
(January to December, 1953) articles were published 
under no less than 79 main subject classifications — of 
which Powder Metallurgy and Coolants were but two ; 
in addition, news and views from 30 overseas countries 
were reported upon while the regular features 
included PRACTICAL IDEAS (of special interest to 
the smaller firm) BUSINESS OPPORTUNITIES, 
TRADE NOTES and INDUSTRIAL NEWS REPORT. 
If you would like to know more about 
THE MACHINIST, to see a Specimen Copy, 
List of Special Reports, complete Index to 
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Volume 97, etc.: please write to the _ 
address below. Pal 
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ACIIIINUS 


A BRITISH McGRAW-HILL PUBLICATION 
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ye POWDER METALLURGY 


Rapid progress has been made in the techniques for 
producing parts from Powdered Metals and the field of 
application of this process has correspondingly widened. 
THE MACHINIST has kept its readers fully informed of develop- 
ments here and has recently published a comprehensive 
review ‘What Powder Metallurgy can do” followed up by 
actual case studies. Several hundred parts produced by 
the Powder Metallurgy process have been illustrated. 


COOLANTS 

A positive increase in machine shop efficiency is clearly 
indicated by recent important developments in cutting coolants 
and their application. THE MACHINIST has published exclusive 
articles on Oil Mist Cooling, Jet Cooling, Carbon Dioxide 
Cooling and others which have made a real contribution to this 
vitally important subject. 


Articles of real practical help such as these are available 
only to subscribers to THE MACHINIST. The annual 
subscription fee is 65s. while a three year subscription 
costs only 130s. 


THs 





Mc GRAW-HILL HOUSE, 95 FARRINGDON STREET, LONDON, E.C.4. 
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FOR TIME RECORDS AND COST CONTROL 


GLEDHILL-BROOK 














The Gledhill-Brook Company was 
intimately concerned with the 
earliest problems associated with 
the design and production of time 
recording machines. The first effi- 
cient electric-impulse recorders 
with accurate timekeeping inde- 
pendant of electric frequency or 
external influence were produced 
by Gledhill-Brook. 

One of industry’s urgent needs is 
the reduction of waste—especially 


the waste of time which costs money. That is where we are 
concerned and qualified to help. Our wide range of time- 
recording models covers most needs for the control of 


wages and labour. 





THE J.M.C. MODEL 


SPECIALLY DESIGNED FOR 
SMALL STAFFS 


This is a recent GLEDHILL-BROOK product. It records 
attendance times IN and OUT and job process times 
ON and OFF.. It prints on the face of the card and 
requires the card to 
be headed on one 
side only. Fitted 
with patentGledhill- 
Brook electrical 
movement, or with 
mechanical move- 
ment if so desired. 


STEEL CASE 
CELLULOSE FINISH 











20, EMPIRE WORKS 


HUDDERSFIELD 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
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IF THE PROBLEM IS PRESSING 


investigate 


THE 
CHURCHILL 


50 TON 
HYDRAULIC 
PRESS 


Look at these features 


Dual purpose, displacement type 
automatically self priming. 


pump, 


Pumps fitted with glands, no cup leathers used. 


Gauze filters on all valves ensure trouble-free 
operation. 


Lever is always at convenient angle for opera- 
tion, as limiting stop prevents pump handle 
being lifted too high. 


. R & > 


HURCHILL 


& CO.LTO 









Automatic release valve in ram unloads pressure 
when ram fully extended. 


Arrangement of pulleys and cables simplifies 
raising and lowering of work table. 


Pressure gauge marked up to 75 tons with 4 ton 
graduations up to ten tons. 


Fully machined Vee block for greater accuracy. 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 


Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE-ON-TYNE 
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MPHRIS 
20 TON DIAL FEED PRESS | 


It is a fact that the wider use of automatic feed presses 
for primary press Operations causes embarrassment 
to the Production Engineer because the secondary 
operations cannot be performed at a comparable 
rate. Many new types of “Secondary” press 
feeds are now being offered, none so reliable 


as the dial feed especially if the feed is fitted 


~~ 


to a press designed with automatic feeding 


in mind. For details and advice, ask 


HUMPHRIS | 


manufacturers of modern versatile press shop equipment | 


HUMPHRIS & SONS LTD - POOLE - DORSET 
Tel: POOLE 1088 ’ Grams: HUMPSONS, POOLE 





SWIFT LATHES are builc as both Centre Lathes and 
Surfacing and Boring Lathes, and range frcm 17 in. 
swing to 72 in. swing, with any length desired between 
centres, 


SWIFT-SUMMERSKILL PLANING MACHINES are built 
from 2 ft. Oin. square up to 6ft. Oin. square, of any length of 
table up to 40 ft. Oin., of both Double Column and Openside 
types, with either all Electric or reversing Two Belt Drive 
Special All Electric Feed Motion. 








GEO. SWHrt & SON LD, | 


CLAREMONT WORKS ° HALIFAX - ENGLAND 


AM 
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| 2 THE WICKMAN OPTICAL PROFILE GRINDING MACHINE —— 
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4 


akes the operator ~ _ 
is own inspector #4 i 


_= Combining the functions of a universal toolroom grinding 





on a machine, a fifty-to-one pantograph, and a microscope, 


this machine will not only produce the most intricate 
profiles and die-forms in a single operation, but enables the operator to check the accuracy ime 
of the form produced as the work proceeds. 





Accuracy is not affected by wheel wear and specially shaped wheels are not required. 
Attachments are available for circular form grinding and indexing. 


Write for this catalogue and get full details. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, MACHINE TOOL DIVISION, BANNER LANE 





COVENTRY, ENGLAND. Telephone: Tile Hill 66271 
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BROWN : SHARPE. 


AUTOMATIC 


RECONDITIONING SPECIALISTS 


Your own machines re-built 
to original specification 





THIS SPECIALISED SERVICE 
IS ALSO OFFERED ON 





May we visit your works and quote fur re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.Prod.£ ) 


URNE ENGINEERING CO. LTD. 


ee, 2 ees TELEPHQGReR ew tceeOURNE 232 

















Sais Teekage eats haananlies 
m/s U/ LET OUR EXPERTS HELP YOU! 


Z a cveveialines : 








a3 eae ‘ory ES Ran’ D.P. CLEANING AND DEGREASING 
COMPOUNDS 
AON TwRRET LATHER 20. since snares 


PHOSMELYTE AO cleaner & rust-pro- 
tective for steel sheets and assemblies 


» * 
WITH THE Jay-Dee ATTACHMENT CHALCO DERUSTING POWDER 


CHALCO STRIPPA for removing paint 
and enamel from all metals 


» Predetermined tapping torque 


» 


No vertical pounding when 
bottom hole tapping DESPO (SALES) LTD. 


Same tap adaptors 
» for all metals Metal Finishing Plant . Materials . Chemicals 


30 PANCRAS ROAD, LONDON, N.W.! 











» Split-second tool change 


Telegrams : Telephone : 


aggro aptagmmerantins FINISHING, PHONE, LONDON TERminus 2108/9 
4d SMALL TOOLS DIVISION 


ECCLESTON ST., LONDON, S.W.!I. SLO; 0368/9 




















MACHINE TOOL CO. LTD 
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" Lagging behind? 
If Mr. P.F. Improvement is not already a member of your factory staff, it is probable 
that your electrical power bill is higher than it need be. Installation of Hunts 
Power Factor Improvement Capacitors will greatly reduce ‘‘ lagging current ”’ 
f ) (a technical term for idle current which does no useful work) and substantially 
reduce the cost of your electrical power. Our Technical staff will be pleased 
‘int | to discuss with you just how soon the capital outlay can be recovered 
by the saving effected by this increase in electrical efficiency. 
Is 
CAPACITORS 
fl THE TRADE MARK OF RELIABILITY 
“4 | A.H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18. TEL.: BAT. 1083 
And in Canada ® HUNT CAPACITORS :Canada) Ltd., AJAX, ONTARIO. 
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For the Design, Develop- 
ment and Manufacture of 


SPECIAL PURPOSE MACHINES 
JIGS - FIXTURES - PRESS TOOLS 


and every type of Precision Engineering 
to close limits and high quality 





JUG & VOWEL Ee Le 


LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.! 
Phone: Leytonstone 5022-4 
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HIGH SPEED |} 


ABRASIVE | 
WHEEL 
CUT-OFF | 

MACHINES [| 


Comprehensive range of 
bench and stand models 
from | to 25 h.p., for the 
machine shop, fabricating 
shop and foundry. 

BARS, ANGLES, TUBES, 


ETC., HARD OR SOFT —_ 
CUT IN SECONDS. 








A. & S. OSMOND LTD. 


254-6, HOTWELL ROAD, BRISTOL, 8 
Telephone : BRISTOL 27604 (2 lines) 













Record Changer 
Base Plate 
reproduced by 
courtesy of 
Plessey Co., 


/ASTINGS are so simple 
. SPARKLETS 


We have specialised in die-casting zinc, 
aluminium, tin and lead alloys for over 50 
years. The more complicated the job, the 
better we like it. We guarantee personal 
ascot at every stage, courteous 
service, and above all careful and precise 
Paes 

Write for advice and quotations to:— 


SPARKLETS LIMITED 


DEPT. DV., QUEEN ST., TOTTENHAM, N.1) 










VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





% 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 
@ SAVE MAINTENANCE TIME 


AND COST 
@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 
@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 












Standard Size 
18" x 18% x A” 


Manufactured by: 


. 
VULCASCOT (Great Britain) LTD. 1 











87-89, ABBEY ROAD, LONDON, N.W.8. 


BM. 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 
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Industrial motors for all mechanical handling applications 











‘ENGLISH ELECTRIC’ industrial motors 


are available in a range of ratings from 
the smallest to the largest sizes and 
in enclosures to meet every industrial 
need. 


Illustrated are two 5 h.p., 1450 r.p.m. 
protected type slipring motors driving a 
Kennedy Screen. This is a_ typical 








installation where production must be 


“ENGLI 


2 P don” 
industria 











AWW 





reliably and continuously maintained. 
For outstanding service under all con- 
ditions — specify ‘ENGLISH ELECTRIC’ 


industrial motors. 





MECHANICAL HANDLING 
EXHIBITION June 9- 19th 


See the Exhibits on 
Stand No. A6/A7 


LECTRIC 








x RAO 
motors 





BM.27D4 PRESTON RUGBY 


replying to 


WORKS: STAFFORD 


k 
. When 


advertisements 


Tur ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Industrial Motor Works, Bradford 


BRADFORD LIVERPOOL ACCRINGTON 


please mention the Journal 








LXxxii The Institution of Production Engineers Journal The | 








it ) 





Spring Quiz 
No. 3 


LW Yr 
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ian iformit | 
what 1S aan stress UN if J f é 


aq xittt in testing, scientific control and rigorous 
checking during each process, helps toensure | 





A w> 


the consistent accuracy, ductility and finish 


This is the highest fibre of KIRKSTALL BRIGHT STEEL BARS 
stress on the outside of the } 


wire, resulting from maximum 
tension or compression. 





We make good-tempered springs! Engineers rely on 
iy Carbon and C 
25: Kaleliffe or KIRKSTALL - 
THE SPRING SPECIALIST pan mae 
REGISTERED (B) TRADE MARK re D rl g h [ I C C | D d r 5 A 
Phone: Rochdale 4692/3 Grams: Recoil, Rochdale 





CRAWFORD SPRING WORKS * ROCHDALE ~- LANCS 





KIRKSTALL FORGE ENGINEERING LTD. LEEDS 5 Tel: Horsforth 2821 








Worn and run down 


machine tools SUH SS | 
reconditioned as NEW SQUARE FEET 


Did you know... 


oy 4a ° Stal 
... that reconditioning makes the machine as -£t8 in CGaftsmens 


new and that the costs incurred are very much Hands VA ( 
less than that of a new machine ?... that nor- ° 


mally, for tax purposes, reconditioning costs 


Ad 








are an allowable expense against profits? ... . 

: ; : er 

that delivery is quick? ... that we will tackle ate ; d 4 ind 
any type of machine?... that all our work ve aners rae nian ma 
is guaranteed for six months?... that the precision. For the jet turbine Tw 
customer is invited to test the reconditioning asinine insite programme and other national wit 
> our —s before accepting delivery of paying work, we devote over 25,000 sq. - 
a CRAFTSMEN ft. of floor space to making Jigs, 0C 
BREN MANUFACTURING | | g eee 
quick delivery. 3 in 


COMPANY LIMITED 


Kingsway, Team Valley, Gateshead, !1. 
Telephcne: Low Fell 75071! 
SSCSHC SSE SS ETE STS E HTK H RHEE TE SESE SETS SHEESH ee eee For craftsman-made Tools, contact 
Complete and pin this coupon to your letterheading 
when writing for information. 














NGINEERING 


Name 


Address 


co., LTD. 
VICTORIA WORKS, BINGLEY, YORKSHIRE # Mims 


. 
. 

» FE ° TEL BINGLEY 3506 GRAMS: DEE-KAY, BINGLEY 
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CEJ TAPS 


Spiral Flute Taps for blind 
hole tapping. Spiral Point Taps 
for through hole tapping. In 
each case only one tap is needed. 


CEJ PLUG & 
RING GAUGES 


are in steadily increasing demand 
throughout industry. Their pre- 
cision and exemplary accuracy 
ensure complete satis- 
faction. 





CEJ ROUND DIES 


Adjustable or solid; obtainable in all 
standards. 


CEJ Minikator 


A micro-indicator especially designed for trans- 
ferring dimensions and particularly suitable for 
indicating out-of-roundness or concentricity of 
machine spindles and for setting up components. 
Twisted strip amplification purely mechanical, 
al without friction or slackness. Two measuring 
points supplied with every instrument. One 
providing a measurement range of .003” with 
.00005”’ dial graduations, the other providing a 
range of .006” with .0001” dial graduations. 

The illustration shows the Minikator being used 
in the CEJ Gauge Block holder and base. 








contact 


A.I.D. & A.P.I. 
APPROVED 
NG 


SHIRE SOUTHFIELDS ROAD, DUNSTABLE, BEDS. - TELEPHONE DUNSTABLE 422/3 


BINGLEY DHB ‘H 
When replying to advertisements please mention the Journal 
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* Orbeatable fn ngiilitis wok . 


Quicker and cheaper than air or screw operation—one simple pull or push 





of handle gives instant rigid grip or 3"! opening to facilitate easy and 
‘ gid ¢ g ) 





@ Max. Capacity 2" 


Jaw size 34x 1 ¥ deep 


@ = Price £12. 15. O. ex. stock 
Soft cast steel jig drilled jaw blanks 


always in stock to save you time and mone 






speedy insertion and removal of the component. 





Thrust taken by rigid fixed jaw—Handle adjust- 
able for right or left hand or vertical 


operation. 


“ACVOKE ” quscx-care VICE | 


ED BIRMINGHAM™M 6 | 
yo 6 











A.2, 


ANDERTON SPRINGS LTD., 
BINGLEY. Tel: 2226 & 2351 
Grams: ‘Circlips, Bingley’ 









MACHINERY 


covers the metal working 
industry with such thoroughness 
that each new development in 
manufacturing practice in every 
phase of production engineering 
is immediately and accurately 
described. Let MACHINERY 
keep you up to date each week 
by delivering to your door all 
the facts and data you should 
have at your finger-tips. 

Specimen copy sent free on request. 

CERTIFIED WEEKLY CIRCULATION - 11,314 


42s. per annum and pro rata. 
(Post Free) Inland & Overseas. 





ToMACHINERY, National House, West St., Brighton, 1, Eng. 
Please send me/us MACHINERY every week until I/we tell you 
to stop, for which I/we will pay 42/- per annum or pro rata. 


I/we enclose remittance herewith 


IIS hcciesccccescscersvsnsccrascncaeseststescevegwesusestecvecenes 
ADDRESS 


1.°.€ 3 82 











You should read , 
‘Electroplating i Metal Spraying’ 


if you are interested 
in protection, reclamation or any other of the 
countless problems in engineering and industry that 
are being solved by electrodeposition or by the 
spraying of metals or plastics. 

Read for the past seven years by electroplaters 
in all parts of the world, every issue of ‘Electro- 
plating’ now includes a special supplement on metal 
and plastic spraying—a process which is minimising 
breakdowns through corrosion and delays in re- 
placing worn shafts, etc. It has found applications 
in constructional engineering, in the electrical, 
radio and chemical industries, in transport on land, 
sea and in the air, in the metallurgical and textile 
industries, and in rubber and plastic moulding. 


ASK US FOR A FREE SPECIMEN COPY 


ne and Metal Spraying’ 


Monthly — 37s. 6d. per year 


83/85 Udney Park Road, Teddington, Middlesex 


Telephone: KINgston 6062/9975 
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within the Midland Counties? 


Then you will be more than interested in our service. 
We are works representatives infthis area for Granor 
Lathes and Shaping machines, Rushworth sheet metal 
working machinery and Mitchell lathes. We have 
deliberately restricted our working area to these limits 
to ensure we can give and maintain on-the-spot service. 
Our wide experience is at your disposal at all times. 





We supply and service Rushworth Plate Bending 
and Straightening Rolls, punching and shearing 


machines, Guillotine shearing Machines. 


$c Our technical repre- May we send you details? 
sentatives will be glad 
to render you all the 
help and _ assistance 
possible. Your’ en- 
quiries will receive 
immediate attention. 
















ASRICHARDSONESONS @ 


ESTABLISHED 1887 L70 




















VERY SPECIAL 
“ANNOUNCEMENT! 


Do not fail to see the Opperman 
Stand No. 05, National Hall, Ground 
Floor, at the Mechanical Handling 
Exhibition, where the New Gear 
exhibits will be of exceptional 
interest to all Engineers. 












If you are not visiting the 





Exhibition, write for full 






details today. 
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MORE POWERFUL TURNING EFFECT than can be 
obtained with any other portable torque-type wrench 
is the outstanding feature of this latest newcomer to 
the Holman Pneumatic Tool range. Built to the 
high engineering standards of all Holman tools, it 


is compact, light and easy to handle, transmitting 


IMPACT WRENCH Size 404, powered by 
Holman Vane Type Motor. Suitable for 
2-in. heavy duty and I-in. normal duty. 
Output Spindle takes !-in. square drive 
chucks. Length 16 in. Weight 21 Ib. 





The HOLMAN IMPACT EE 
WRENCH gives smooth, & 
steady power — safe and) 
easy to operate anywhe 


the minimum of torque reaction to the operator. 
In machine shops, assembly plants, shipyards, oi 
refineries, mines, mills, maintenance departments — 
wherever time and money can be saved by speeding 
up the tightening or removal of nuts and bolts, theré 


is a job for the Holman Impact Wrench. 





ROCK DRILLS - AIR COMPRESSORS - PNEUMATIC TOOL | 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND - TELEPHONE: CAMBORNE 2275 (IO LINES) - TELEGRAMS: AIRDRILL, CAMBORNE} 
HEM 
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NSTITUTION OF PRODUCTION ENGINEERS, 10, CHESTERFIELD ST., LONDON, W.1 








WANTED 
Materials Handling Case Studies : 
Bringing Materials to the Works. 
Bringing Materials to the Work Station. 


Handling at ‘the Work Station. 
Removal of the Job, Swarf and Scrap. 


The Chairman of the Materials Handling Sub-Committee, Mr. T. W. Elkington, writes to members : 


‘Materials Handling is recognised as an ever-developing part of production engineering and the applica- 
tion of the right method for moving materials throughout the country and in the factories can effect substantial 
eae. to manufacture in general. 


“The Materials Handling Sub-Committee, of which I am Chairman, has recently been 1econstituted to 
carry on the work of dealing with all aspects of this subject—administrative, technical and economic—and 
functions to stimulate interest and encourage by education and exchange of knowledge the wider use of modern 
handling methods. 

“Tt is the opinion of this Sub-Committee and the Research Committee that medium and small firms 
could benefit by further knowledge of the subject, and it has been generally agreed that “Case Studies” 
provide the ideal medium for this purpose. It is felt that members could help in this matter and I ask all 
members to look around and forward to the Secretary details of successful handling set-ups. 

“Case Studies should eventually be in the form of small “ papers” with illustrations and facts about 
‘before and after’ results. A number of these Case Studies would eventually form a useful Report, and in 
this way up-to-date information can be received and exchanged. 

‘Materials Handling covers a wide field—embracing simple lifting, transporting and gravity feeds to 
automatic movements, and new ideas are being continually developed. I would be grateful, therefore, if 
members would co-operate in this matter and hope that this request will receive a good’ response. 
The name of any firm need not be disclosed in any subsequent publication; it would be appreciated, there- 
fore, if members would state their Company’s decision in this respect. If you are able to help, please write 
o The Secretary, The Institution of Production Engineers, 10, Chesterfield Street, London, W.1.” 


PRODUCTION APPOINTMENTS BULLETIN No. 45 


This bulletin is circulated to all members of the Institution monthly as near as possible to the first of the month. Firms or organi- 
sations wishing to insert notices in the bulletin should communicate with the Secretary at 10, Chesterfield Street, London, W.1. 














The last date for receiving material for insertion in the following month’s bulletin is the 20th of each month. 
The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), and over 100 words £5 5s. No 
charge is made to firms affiliated to the Institution, Technical Colleges, Universities and similar organisations. 

Advertisers are advised that better response is likely if, in addition to essential qualifications, the following information is given :- 
(a) Location of appointment; (b) Status in the organisation and scope of promotion ; (c) Salary range and age range. 
Advertisers are asked to advise the Institution when vacant appointments are filled. The Institution reserves the right to refuse 
or withdraw any announcement and also to make any alteration in the wording to ensure conformity with Institution standards. 
Members interested in the following appointments should make application in accordance with the terms of notice. No corres- 

bondence can be undertaken by the Secretary other than the forwarding of replies to Box Nos. 


Assistant to Works Manager. The Berkel Auto-Scale Co. First-class Jig and Tool Designer required by Mechanical 
Engineering firm in Nottingham. State age, experience and 
; : salary required to Box No. 783, I.Prod.E., 10, Chesterfield 
of assistant to Works Manager has now been filled. Street, London, W.1. 


Ltd., wishes to notify all applicants that the appointment 











Manufacturing or Methods Engineers and Product Develop- 
ment Engineers. Progress in manufacturing methods and 
techniques in connection with heavy rotating electrical 
machines and Mercury Arc Rectifiers have led to several 
interesting vacancies in The English Electric Co. Ltd., 
Stafford, for Manufacturing or Methods Engineers and 
Product Development Engineers. Applications are invited 
from engineers working in either of these capacities and 
from those who have a sound background of practical ex- 
perience in a manufacturing industry, at least O.N.C. and 
a desire to enter either of these important branches of 
engineering. Please write quoting Ref. 1225A, to Dept. 
C.P.S., 336/7, Strand, W.C.2. 
Jig and Tool Draughtsman needed for Excavator Division 
of Newton Chambers & Co. Aged 25-30 with experience of 
designing jigs and fixtures for machining and assembling 
medium sized components. The post is permanent and 
pensionable with excellent prospects for the selected 
draughtsman. Please reply giving details of age, experience 
and present salary to Personnel Officer, Newton Chambers 
& Co. Ltd., Thorncliffe, near Sheffield. 

Designer Draughtsman required to take charge Section 
responsibilities for Refrigerator Cabinet and Systems Design 
under Chief Engineer. Salary by arrangement. Own staff 
are aware of vacancy. Write giving details of experience, 
salary required, etc., to Works Manager, Nash-Kelvinator 
Limited, Pym’s Lane, Crewe. 


Assistant to Works Manager. A man with experience in 
Machine Shops and Sheet Metal Working Shops between 
the age of 30 and 40 years required to act as Assistant to 
Works Manager. Experience must have been gained on 
repetition work of high quality and applicant must have 
up-to-date knowledge of Modern Machine Tools and their 
application. Preferably conversant with modern methods 
of cost as applied to production. Fully detailed applications 
should be addressed to Personnel Manager, Box No. 807, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Capable Jig, Tool and Machine Tool man wanted for senior 
position in Planning Office. State age, qualifications, 
experience in chronological order, salary required, etc. 
Progressive post. Pension scheme. Only applications from 
men with the right background will be entertained. Replies 
should be addressed to Works Manager, Box No. 823, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Methods and Work Study. A well known South Midlands 
Light Engineering Company is expanding its activities in 
relation to Methods and Work Study. Applications are 
invited from keen apprentice served engineers who consider 
they have a flair for this type of work. Minimum qualifi- 


tions should include Ordinary National Certificate, an 
encuiring mind, the ability for original thought, coupled 
with common sense, and above all, enthusiasm for the job. 


[If you are aged 25-35, ambitious, and possess the above 
qualifications, then reply giving full particulars of your 
experience and the salary required to Box No. 819, 


I.Prod.E., 10, Chesterfield Street, London, W.1. 


Plant Draughtsmen required for engineering factory in 
Lancashire, over 21 years of age. Must hold Ordinary or 
Higher National Certificate. Experience on planning and 
plant lay out and with practical background of a works 
engineering department. Five-day week, canteen facilities, 
staff pension scheme. Apply to Box No. 824, I:Prod.E., 
10, Chesterfield Street, London, W.1. 


Experienced Work Study Man to establish work. values for 
a light engineering factory; detailed knowledge of method 
study techniques is essential. Preference will be given to 
applicant who has had experience as head of a work study 
lepartment. Good salary to right man. Box No. 825, 
'.Prod.E., 10, Chesterfield Street, London, W.1. 

Works Manager required for medium/heavy engineering 
works in Manchester employing approximately 400 people 
in total. Good salary and excellent prospects. Box No. 826, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Senior Jig and Tool Draughtsman required to take charge 
of Drawing Office of a modern medium sized engineering 
company in the Manchester area. Post is pensionable. 
Applicants must be conversant with advanced methods of 
jig and tool design. Please apply giving age, education and 
experience, giving details of any specialised training or 
experience. Box No. 827, I.Prod.E., 10, Chesterfield Street, 
London, W.1 


Draughtsmen, Senior Jig and Tool, must have served 
apprenticeship and attained H.N.C. Experience required 
must be related to chucking automatics, also mill, drills 
broaching and grinding machines. Pension scheme, excellent 
canteen. Successful candidates will be re-housed at Hemel 
Hempstead. Apply in writing only giving full details of 
experience, salary required, etc., to Labour Manager, 
Alford & Alder (Engineers) Ltd., Maylands Avenue, Hemel 
Hempstead 


Production Engineers. A Sheffield Company has vacancies 
for two Production Engineers—University Graduates or 
equivalent standard with three years’ practical industrial 
experience. Age approximately 27 years. Applications with 
full particulars to British Acheson Electrodes Limited, 
Grange Mill Lane, Wincobank, Sheffield 9. 


Planning Engineer (Junior) required, age group 22-25, with 
experience on medium size machined components. Appli- 
cant must have obtained either O.N.C. or H.N.C. Well 


established company in Hemel Hempstead, housing avail- 


j 


able to selected candidate. Write full details of experience 
in chronological order, and remuneration required, to Box 


No. 828, I.Prod.E., 10, Chesterfield Street, London, W.1. 





Superintendent of Tools required by well-known Birming- 
ham manufacturer of domestic appliances. The successful 
applicant will control the design and manufacture of large 
and varied tooling projects, ranging from heavy presses to 
precision small tools. The Company is re-organising it 
Tool Room on most modern lines and the Superintendent 
must be willing to travel and study foreign toolmaking 
methods. A knowledge of French and German an advan 
tage. The position is permanent and carries a generou 
salary for the right type of man. Applications, which will 
be treated with full confidence, are invited only from men 
of the highest qualifications and experience, and should be 
addressed to Box No. 829, I.Prod.E., 10, Chesterfield Street, 
London, W.1 





Qualified Work Study Engineer required by Oil Engine 
Division, Rolls-Royce Limited. The applicant must be 
capable of the detail analysis of all the direct and indirect 
function: of manufacture and the subsequent preparing and 
introduction of labour and cost reducing methods. Age not 
over 30. Applications should contain ful! details of qualifi- 
cations, experience and salary required, and be addressed to 


the Labour Manager (0), Rolls-Royce Limited, Derby. 


Estimator / Tooling Engineer. Experienced Estimator re- 
quired for Tool Engineering Department of large engineer- 
ing concern Applicants must be fully conversant with 
modern tooling methods, as applied to multi or single 
spindle automatics, both bar and chucking machines and 
possess sound practical training, together with some drawing 
office experience. Please state in writing full particulars of 
age, qualifications, experience and remuneration required to 
Personnel Manager, B.S.A. Tools Ltd., Kitts Green 
Birmingham, 33 


Tooling Designers required for tool engineering department 
of large Midland engineering concern. Applicants must be 
fully conversant with modern tooling methods as applied 
to multi or single spindle automatics or/and capstan lathes, 
both bar and chucking machines and possess sound practical 
training. Please state in writing full particulars of age, 
qualifications, experience, and remuneration required to 
Personnel Manager, B.S.A. Tools Limited, Kitts Green, 
Birmingham, 33 
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Tool Room Superintendent. A vacancy exists with a well 
known Birmingham Engineering Company for an energetic 
and experienced man to take charge of a department manu- 
facturing mainly heavy press tools, with some light tooling. 
The successful applicant must have had a wide experience 
of the production of such tools by modern a This 
is a permanent and senior appointment, and the Company 
is prepared to pay a four figure salary for the right type of 
man, Applications, to be dealt with confidentially, should 
be addressed to Box No. 830, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 
Technically Qualified Man. An old established and pro- 
gressive engineering firm employing 300 workpeople in the 
West Riding of Yorkshire is seeking a technically qualified 
man of experience and initiative to set up and take charge 
of a new Production Engineering Department, including 
Work Study, Operation Planning and Ratefixing. Appli- 
cants should be between 30 and 40 years of age and possess 
sound knowledge of fabricated platework, general machine 
shop and foundry practice. Experience of work study would 
be an advantage but training would be given to successful 
applicant if necessary. Write stating age, experience and 
salary required to: Urwick Orr & Partners Limited, 28, 
East Parade, Leeds 1, quoting reference number BCH/1110. 
Methods Engineer required with good practical background 
experience in up to date techniques of assembly, fabricating, 
welding and finishing operations. Duties will include the 
planning of processes preliminary to the production of new 
appliances and the investigations of existing methods and 
costs. Education standard to H.N.C. desirable. The appoint- 
ment is a permanent and pensionable one, with a generous 
salary for an energetic and resourceful type of man, age 
25-40. Applications, in strict confidence, to Personnel 
Manager, Parkinson Stove Co. Ltd., Iron Lane, Stechford, 
Birmingham, 33. 
Production Engineer required, age 30-35, to assist Works 
Manager. Essential qualifications: Good general apprentice- 
ship and drawing office experience; knowledge of modern 
machine shop methods; Jig and Fixtures design; Planning 
and Ratefixing methods in batch production. Foundry 
experience an advantage. Candidate must have personality 
and drive, and be prepared to handle labour. The post is 
available in a large engineering Works in the Huddersfield 
ea. A pension scheme is in operation. Applicants should 
also give full details of general education, training, subse- 
quent experience, and salary expected. Box No. 831, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Development Engineer required by engineering concern in 
the North of England specialising in high quality gearing 
and transmission equipment. Candidates, between 35 and 
42 years of age, should have substantial technical back- 
ground, an engineering degree preferred. They should be 
conversant with modern engineering techniques and be able 
to take charge of development and to exercise full leader- 
ship in that field. A thorough knowledge of metallurgy is 
an advantage. Applicants should be lively minded and have 
significant experience with industry and its commercial 
aspects. Remuneration—£2,000/2,500 per annum, with 
excellent prospects. Position fully pensionable.. Applications 
which will be treated in strictest confidence, should be 
addressed to Harold Whitehead & Partners Ltd., Manage- 
ment Consultants, 31, Palace Street, London, S.W.1. 


Time Study Engineer. A modern and expanding Com- 
pany in South Wales requires a fully-experienced Method 
and Time Study Engineer. Essential qualifications include 
1 sound education, a wide experience in all aspects of Work 
Study, preferably in several industries, personality suitable 
for this type of work. A contributory pension scheme is in 
operation. Send details of past experience and employers, 
education, qualifications and salary required to Box No. 

832, I.Prod.E., 10, Chesterfield Street, London, W.1. 


. 


Production Engineer with flair for administration required 
to act as Manager of Division of Midlands Engineering 
concern. Division does substantial business in finished 
machined and assembled components, with turnover of 
several million pounds per annum. Qualities required are 
sound engineering and technical knowledge and experience 


coupled with organisational ability, energy and initiative. 
Will be responsible only to General Works Manager and 
Directors. Only applicants with top level experience and 
qualifications will be considered. Salary not less than 
£1,500 per annum. Box No. 833, I.Prod.E., 10, Chesterfield 
Street, London, W.1 


Experienced Engineer. A post which offers an interesting 
and progressive career for an experienced engineer to take 
charge of work study, occurs in an established and modern 
factory. He must be experienced in modern work study 
techniques and be able to contribute to production methods. 
He should be energetic and have a strong sense of purpose 
with high integrity. Write giving fullest details of experi- 
ence, age and salary required to the Welfare Officer, The 
Shannon Limited, New Malden, Surrey. 


Senior and Junior Jig and Tool Draughtsmen. Rotax 
Limited, Aircraft Electrical Engineers, require Senior and 
Junior Jig and Tool Draughtsmen to deal with the tooling 
of electrical and mechanical aircraft equipment. The posi- 
tions are superannuated and offer considerable scope to 
men with adequate experience. Suitable applicants will 
have the opportunity of renting a modern house in the area 
of the New Town, and preference will be given to candi- 
dates who are on an approved housing list in the Greater 
London area. A pplicati ons should be made in writing to 
the Personnel Manager, Rotax Limited, Maylands Avenue, 
Hemel Hempsteac 


Methods Engineer required, age 25-35, with a sound know- 
ledge of tooling and methods applied to capstan work, 
milling, drilling and assembly in light/medium quantity 
production factory. Duties will include responsibility for 
operation lay-outs, estimating costs on new jobs, etc. The 
position is permanent and pensionable, with scope for an 
energetic man with up-to-date and progressive ideas. Apply, 
in confidence, to Personnel Manager, Monitor Engineering 
and Oil Appliances Ltd., Iron Lane, Stechford, Birming- 
ham, 33. 


Preduction Engineers with versatile experience in Methods 
Planning, Press Tools, Jigs and Fixtures and Gauge design, 
also design of special machines. Confident and competent 
to control assistant executives and staff. Ability to negotiate 
with customers at top level. The positions are permanent, 
and salary commensurate with responsibilities. Applicants 
must be between age 30-35 and possess previous experience 
in similar position Qualified A.M.I.Mech.E. and/or 
\.M.I.Prod.E. Successful applicant will receive Directorship 
after first year’s service. Locations, Midlands and West of 
England. Applicants must state details of career and salaries 
to date. Box No. 834, I.Prod.E., 10, Chesterfield Street, 
London, W.1 


Production Planning Engineer. An excellent opening, with 
housing assistance if ee ee. occurs with progressive com- 
pany for Production Planning Engineer with drive and 
initiative. Products covering wide range of machining, 
fabrication, painting and assembly. Must be fully experi- 
enced all branches production engineering including 
modern factory methods, planning, jig and tool design, 
progress. Knowledge of materials handling an advantage. 
H.N.C. preferred. Company situated in pleasant country 
district one hour West of London. Canteen facilities. 
Please write giving details of age, past experience, married/ 
single, present salary, to the Personnel Officer, Lansing 
Bagnall Ltd., Kingsclere Road, Basingstoke. 


Qualified Designers and Draughtsmen. The _ British 
Northrop Loom Company Ltd., which operates a well 
equipped plant employing nearly 3,000 people in the 
manufacture of automatic weaving machinery, is extending 
its research and design division and has vacancies for 
qualified designers as well as draughtsmen. Ages 30-45. 
Experience of textile machinery not essential provided 
applicants are adaptable and possess proved designing 
ability. Practical drawing-board experience and a good 
training in medium sized engineering essential. The posi- 
tions are intended to be progressive and permanent and 
offer good prospects to the right men. Attractive salary and 
generous pension scheme. Apply to the Secretary at the 
registered office, Blackburn, Lancs. 













































































































































Works Manager, wanted for engineering works on East 
Coast of Scotland The works are old established and 
comprise Iron Foundry, Machine Shops, along with plate 


and light ictural shops, for producing medium to heavy 
engineering work. Applicants must be thoroughly experi- 
enced an have held executive production posts at a 


ial Apply giving full particu- 
lars to Box N 835, I.Prod.E., 10, Chesterfield Street, 
London, W 


4 Production Executive is required for a light engineering 
factory in Yorkshire, employing about 1,000 operators. 
Che successful applicant will be required to take full charge, 
under the General Manager, of all aspects of manufacture. 
These will inc e the machining and assembly shops to- 





gether with cé n specialised processes, production control 
planning and k study, et Essential qualifications are a 
sound me ni engineering background with experience 
in precisior ngineering, prove ability to control work 
people, ar good knowledge of quantity production. Age 
hould be ( 2 and 45. This is a senior position for 
which i ry will be offered and there are prospects 
of further: lvancement. In the first place send brief 
particulars with especial reference to the essential qualifica- 
trons mentior earlier, Box No. 836, I.Prod.E., 10, Chester- 
field Street, London : 

Products Engineer required by well-known Slough engin- 
eering compa Applicants must have first rate general 
engineering knowledg I experience, capable of com- 
mercia n on standard products. Apply in confidence 
givil de reer and salary required to General 
Manager, Box No. 837, I.Prod.I 10, Chesterfield Street, 
London, W 

Estimator for Works Engineer’s department of cable factory 
to cove! I ncluding manufacture, assembly 
and installatior new work, also dismantling, transfer and 
re-install ng plant. Essential qualifications : 


Eng ppret » witl t least five years’ subsequent 





engineer! el including drawing office. Good pay 
ind prospt or righ ian. Apply, quoting E/1/54, to 
Staff Off B.1.C.C. Ltd., Belvedere, Kent. 
Graduate Mechanical Engineer, aged 25-35 years, having 
i first or second cl honours degree is required by a 
National O on fe permanent appointment on 
work earch and development of produc- 
tion pr The work is varied and interesting and may 
includ vith engineering firms throughout the 
count! Excellent prospec for man with initiative and 
personali he position is superannuated and carries a 
rood I Sen ull details in confidence to 
lox N 83 1.Prod.] 10. «) erfield Street, London, 
W.1 
Manager juire or control of specialised engineering 
work ! rl tory i he North West Previous 
experien qu {1 in operating planning, tool design, 
progressit tl fi of factor idministration. 
Familiarit up and individual piecework schemes, 
for large mall batch production. Applications should 
te age. pre 1 ngineering experience and details of 
technical edu oO! ogether with an indication of salary 
lired I No. 839, I.Prod.E., 10, Chesterfield Street, 
London, W 
Assistant to Chief Engineer required by a light engineering 
firm in Sheff Cand es should be qualified engineers, 
about 2¢ rs, preferably with a degree. The post 
will omm«e ng lary with excellent future 
prospt fo oung man of ergy and initiative. Box 
No. 840, I.Prod.] 10, Chesterfield Street, London, W.1. 


Experienced Designer and Engineer required to develop 
1 “ 





ind control equipped light sheet metal plant for 
manufacture! heelbarrows, lockers, storage binning, 
etc., and sheet t work generally 20/30 operatives. 
Excellent opportunit or energetic man with initiative 
Expanding n; good remuneration. Leicester area. 
Box No. 84 Prod.I 10, Chesterfield Street, London, 






Experienced Mechanical Engineer with administrative and 
organising ability required by East Midlands concern to 
take supervising charge of its light engineering section. The 
applicant should have a sound practical and workshop 
training in addition to a good theoretical knowledge. While 
the main duties are concerned with mechanical develop- 
ments and production problems, the product has an elec- 
trical application, hence a broad electrical knowledge is 
decidedly advantageous. The selected candidate will be 
responsible for the operating of his own section and should 
have initiative, drive and imagination. Apply stating age, 
qualifications, experience and salary required to Box No. 
842, I.Prod.E., 10, Chesterfield Street, London, W.1. 


Engineering Staff. The Bristol Aeroplane Company Limited 
Aircraft Division (Western Factory), Weston-Super-Mare, 
are expanding their organisation and require the following 
personnel for interesting work on Aircraft, Helicopter, and 
Rocket Motor Tube projects: Planning Engineers and 
Ratefixers for machines, fitting and assembly shops, Jig 
and Tool Draughtsmen, Production Control Staff, Tech- 
nical Clerks. Staff Pension and Life Assurance scheme. 
Apply to the Personnel Manager, Dept. 64, giving details 


of age, experience and qu lifications. 


Production Engineers. A large group of engineering com- 
panies with overseas interests, having its headquarters in 


the Midlands, invites applications from qualified production 
engineers now holding executive or management consultant 
status Applicants, who should be approximately 28 to 


3 f age, must have good knowledge of industry. 
Although the approximate range of remuneration is £1,500, 
£2,500 per annum, the actual salaries offered will corres- 
pond to the ability and experience of the successful candi- 


dates. The posts now open can lead to senior executive 
positions with the company. An excellent pension scheme 
is in operation. Candidates, whose applications will be 


treated in strict confidence, should supply full details of 
yresent salary, age, industrial background, technical quali- 
F : ; ; —p 

fications and education by writing to Box 843, I.Prod.E., 


10, Chesterfield Street, London, W.1. 


Draughtsmen. G A. Harvey & Co. (London) Ltd., 
Woolwich Road, Charlton, S.E.7, have vacancies for the 
following :—-Plant Draughtsmen with experience of Mechan- 
ical and/or Electrical Maintenance and General Develop- 
ment work on special purpose machinery and processes. 
Draughtsmen for Sheet Metal Work, familiar with Sheet 
Metal Development, Heating, Ducting and Ventilation. 
Regular employment, Superannuation Scheme, Canteen, 
Sport ind Social Club Apply in writing, stating age, 
experien qualifications and salary required to Labour 
Department 


Qualified Engineer. A few special vacancies exist at a large 
group of well known Aircraft Constructors in the South of 
England for qualified men up to the age of 35 with engin- 
eering experience i Assistant Works 

\n exceptional opportunity for 
energetic, capable and ambitious men with minimum 
aualification of Higher National Certificate and some Works’ 
experience Reply in writing to Box No. 844, I.Prod.E.., 
10, Chesterfield Street, London, W.1. 


commence with 
Manager status and salary 


Junior Development Engineer (age 23-28) wanted by Engin- 
eering firm in S.E. London. Interesting and varied work in 
Mechanical and General Engineering. Ordinary National 
Certificate or Inter. B.Sc. desirable. Apply stating age, 
experience and salary required to Labour Dept., G. A. 
Harvey & Co. (London) Ltd., Woolwich Road, Charlton, 
S.E.7 


General Manager required for small engineering works 
specialising in machining of stainless steel, in the London 
area. Small milling and turning mainly, and about thirty 
employees. This unit is one of a group and the successful 
plicant who must be practical, would be directly respon- 
to the Board for its detailed operation including 
buying and sales. A four figured salary will be dependent 

ualifications and achievement. This post offers great 
suitably qualified man with the necessary drive 
Applications to N. A. Cullin, Management 
New Street, Leicester, 
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Time and Motion Study Engineer for a small factory in 
London area. Sound training in engineering and time study 
practice. If possible, applicants should have experience of 
precision engineering and electrical assembly work. Full 
particulars to Box. No. 845, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 


EDUCATIONAL APPOINTMENTS 


Wolverhampton Technical High School 

1) Deputy Head. (2) Head of Engineering Department. 
Applications invited for the following posts in the above 
mixed secondary technical school. Roll 700 approx. (aged 
he 17), including 40 in VI form. 

(1) Deputy Head—Mazn, highly qualified graduate in applied 
or pure science, or arts. Burnham scale with special respon- 
sibility allowance of not less than £150 per annum. 

(2) Head of Engineering Department—Graduate in engin- 
eering. Burnham scale with special responsibility allowance 
of not less than £100 per annum. For each post suitable 
experience, not necessarily in a secondary technical school, 
is essential. Candidates for (2) should state whether they 
wish to be considered also for (1). Forms of application 
and further particulars from Director of Education, Educa- 
tion Office, North Street, Wolverhampton; completed appli- 
cations should be returned within fourteen days of the date 
of this advertisement. 
Coventry Technical College, Coveney 
Lecturer, Assistant Grade B, Assistants Grade A (three 
vacancies). Applications invited for following full-time 
teaching posts in Mechanical Engineering Department, 
commencing September next. Candidates should be Gradu- 
ates or hold good technical qualifications and have had 
good industrial experience; previous teaching experience 
advantageous: 
Lecturer--Graduate in Engineering able to offer one or 
more subjects to final B.Sc.Engineering. Assistant Grade B 
with special knowledge of Production Engineering. 
Assistants Grade A (three vacancies)—one post allocated 
primarily for Patternmaking and Foundry work; applica- 
tions for other posts from those experienced in some branch 
of Mechanical, Automobile, Aeronautical or Production 
Engineering. Salary—-Burnham Technical Scale. (Lecturer : 
£940-—-£1,040; Grade B: £490—-£765; Grade A: £415- 
£670.) Application forms and further particulars from 
Director of Education, Council House, Coventry, return- 
able without delay. 
Hackney Technical College 
Assistant Grade B. 
Assistant Grade B to teach mechanical engineering subjects 
to Final C and G. Machine Shop Engineering standard 
and engineering drawing to S.2. O.N.C. Ability to assist 
in theoretical and practical. classes for Motor Vehicle 
Service. Mechanics National Craftsmen Certificate an 


advantage. Burnham F.E. Salary scale £490 x £25—-£765 


plus London allowance £36 or £48. Application forms 
from Secretary at College, Dalston Lane, E.8, for return 
by 19th June. (524.) 


College of Further E ini ation, , Redditch 
Assistant Grade A. Applications are inviie : 
qualified persons for an Assistz ‘% Grade A, to teach English 
Language for Joint Section “ A” Examination, and Mathe- 
matics, and/or Engineering ‘Si ience, to part-time day 
students in Engineering Courses to S1 level. Previous 
teaching experience desirable. Application forms may be 
obtained from the Director of Education (S/J), County 
Education Office, Castle Street, Worcester, on receipt of 
stamped addressed foolscap euvelope. 


1 frem suitably 


Rutherford College of  Potimalioe 

Assistant Grade A. Wanted for September, Assistant, Grade 
A, to teach Engineering Drawing and Science ) National 
Certificate and Diploma students. Good Sahestziol experi- 
ence and qualification of at least Higher National Certifi- 
cate standard required. Salary at present £415 x £18— 
£670; allowance on scale for industrial experience. Further 
details and forms of application obtainable from Director 
of Education, Northumberland Road, Newcastle-upon-Tyne 
1, to whom completed forms should be returned within 
fourteen days. i 


Technical College, Heath Road, 


Brooklands County 
Weybridge 
Lecturer and Assistants Grade “* A” or “ B” in Produc- 
tion maare ring. \ppli ations are ME v0 a for the following 
posts ;——(a) Lecturer and (b) Assistant Grade “A” or “B” 
in Sedoctes Engineering for O.N.C. courses in Production 
Engineering and City and Guilds courses in allied subjects. 
Applicants should possess sound technological qualifications 
and have had suitable industrial and te aching experience. 
Preference will be given to those with knowledge of Machine 
Tools, Jigs and Fixtures, Metrology, Heat Treatment and 
Welding Practice Salary :——Burnham ‘Technical Scales 
Lecturer: £940 x £1,040 per annum. Grade “B” 
£490 x £25--£765 per annum. Grade “A” £415 x £18 
£670 per annum. Assistant Grade “A” or “B” to 
teach Sheet Metal Work to City and Guilds students. 
Ability to teach Motor Body Work and Welding an advan- 
tage. Salary Scales as above. Application forms and further 
particulars obtainable from the Principal at the College. 
Comple ted forms should be returned within fourteen days 
from the appearance of this advertisement. 
Technical College, Dartford 
Turner. or Workshop Mechanic, required, skilled on all 
types of lathes and preferably with some experience on 
other machine tools for a position of responsibility in the 
workshop of the Technical College, Lowfield Street, Dart 
ford. Ability to assist with instruction of apprentices an 
advantage. Salary (38-hour week) within Scales—£395- 
£460 and £440--£520. Apply to Principal. 





